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INDUSTRIAL 
HORIZON 


Electrical manufacturers 
show keen interest in export 
markets. Copper position im- 
proved as strike is settled. Sil- 
ver and platinum supplies ap- 
pear good. 


N ATMOSPHERE of caution 
still dominates business. This 
is far from saying that a general 
recession is in the wind. But the pat- 
tern that developed shortly after the 
election is still in evidence. It is a 
compound of a return to buyers’ mar- 
kets, to normal competitive conditions. 
and to seasonal shifts in demand. It 
is reflected in a reduction of inven- 
tories, in short-range purchasing poli- 
cies, in a seeking out of new supply 
sources, and in more exacting pur- 
chasing specifications. 

Industry leaders in increasing num- 
bers have been quick to point out that 
these conditions constitute a chal- 
lenge to initiative in product design, 
in production techniques, and in in- 
telligent, modern selling methods. If 
the challenge is answered, barring 
unforeseen emergencies, production 
should be maintained at high levels. 
Supporting elements in the national 
economy buttress this viewpoint. It is 
difficult to envisage any serious turn 
for the worse in the light of facts 
such as these: 


Industrial output index for De- 
cember (Federal Reserve Board) 
stood at 192—down by three points 
only from the postwar high of 195 in 
November, but 92 points over the 
1935-39 average. January steel output 
soared to the highest levels in history 
—8,172,236 net tons. Department 
store business swung up after Christ- 
mas, and for the four weeks ended 
January 22 totaled 4 per cent more 
than a year earlier. (Crystal-clear 
proof that the purchasing power is 
still here, and that the early drop in 
business was primarily owing to price 


Headpiece shows production line for 4- and 5-in. 
elliptical radio speakers at RCA’s Camden, N. J., 
factory. 
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resistance.) An outstanding manu- 
facturer like Philco sets its sights for 
$300 million sales valume in 1949 as 
against $270 million in 1948. And 
although unemployment has shown 
some increase, the overall number of 
employed Americans is still at record 
levels. Two highly compensating fac- 
tors in the labor picture are (1) 
increasing productivity of workers, 
and (2) loss of impetus behind any 
incipient drive for a fourth round of 
wage increases. 


Design for export markets is 
of greater interest to most American 
manufacturers than is commonly real- 
ized. With domestic business again 
becoming highly competitive, over- 
seas markets should provide new hori- 
zons for management imagination 
and engineering skill. Recent survey 
conducted by NEMA (based on mem- 
bership attitude to the association’s 
Export Bulletin) indicates that 84 
per cent of member companies that 
replied were interested in exporting 
and that 48 per cent of these com- 
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panies were considerably interested, 

But export business requires care- 
ful planning and frequently special 
designs.* Too many American man- 
ufacturers were misled by the runaway 
postwar export markets when product- 
hungry foreign buyers took anything 
that could be had. The story is now 
far different. England, Sweden, Switz- 
erland, Holland and other countries 
are putting top-notch engineering into 
their export products and the Ameri- 
can manufacturer and designer of 
electrically operated equipment will 
have to meet this competition. Note 
for instance that by December 1948, 
Great Britain was exporting at a tre 
mendous rate of 150 per cent of its 
export totals of 1938. 


New export markets are open- 
ing daily. Here is a recent note from 
the New York office of The Times of 
India that India expects to spend 
some $60 million in the United States 
during 1949-50-51 for electrical ma- 
chinery. Large expenditures are also 
planned for other products such as 
machine tools and business machines 
that are not commonly classified as 
“electrical machinery” in internation- 
al trade statistics. 

Another new source of business 
should be the Middle East, as soon as 
stability comes to that region. It is 
already well known that the govern- 
ment of Israel has many feelers out 
for substantial purchases of industrial 
equipment. 


Machine tool builders in par- 
ticular need a full revival of their for- 
eign business. So far, the expected 
flow of European business has been 
held up by various restrictions (some 
emanating from Congress) on ECA 
allocations. But typical of the poten- 
tial business available is the fact that 
there is at present a backlog of $95 
million in orders for American ma- 


*See the following articles on this subject 
that appeared in ELectricaL MANUFACTURING 
as noted: “Design for Export,” -February 1946; 
“Export Opportunities Challenge Electrical 
Product Makers,” March 1947: “Special Design 
Requirements are Basic in Electrical Exports, 
April 1947, all by Alex E. Javitz; “If You're 
Designing for Export Watch Your Motor Speci- 
fications,” G. Stevenson, November 1947. 
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Easily punched #6017 Lamicoid washers and panels bring 
good mechanical and dielectric strength to Ark-Les 4-circuit 
clock selector switches for electric stoves, and automatic 3-speed 
plunger type heater switches for new '49 model automobiles. 


4 
[amit punches cleanly, for accurate assemblies 


Ark-Les Switch Company gets top quality in parts punched from Lamicoid. Washers and 
panels by the thousands shape up accurately under the tools. Knife-clean edges cut rejects 
and rework. 
Lamicoid builds reliability into Ark-Les switches, too. Its good dielectric strength clim- 
inates shock hazards. It lends the strength and toughness of metal at half the weight to support 
i circuit and contact elements. The switches stay tight, because Lamicoid resists and dampens 
vibration. 
Lamicoid sheets, rods and tubes are made in a variety of fabric and paper bases laminated 
with thermosetting resins. They offer you virtually any combination of electrical and mechan- 


ical properties—with good workability. Contact our nearest sales office or fabricator for further 
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Market Projection for Electrically Operated 
Farm Equipment—1948-1954* 


Per cent | Expected 





In use during Number Per cent | Units to be 
1948 on of units of satura- || to be in use | of satura- | sold 1948 

3,500,000 farms in use tion, 1948 | in 1954 | ‘tion 1954 | through 1954 
Water systems 525,000 | 15 || 4,441,000 85 3,916,000 
Feed grinders 140,000 | t | 2,351,250 | 15 2,219,250 
Refrigeration 1,575,000 15 | $3,918,500 75 2,343,500 
Home freezers 192,500 | 7% || 2,090,000 10 1,897,500 
Chicken brooders | 350,000 | 10 || 1,567,500 30 1,217,500 
Milk machines 175,000 5 || 1,045,000 20 870,000 
Washers 1,750,000 | 50 1,180,000 80 3,005,000 
Milk coolers 385,000 ll 1,306,250 25 921,250 
Cream separators | 525,000 | 15 1,045,000 20 520,000 
Power saws 35,000 | 1 783.750 15 658,750 
Vacuum cleaners | 750,000 | 20 2,090,000 10 1,310,000 
Ranges 350,000 | 10 | 1,567,000 30 1,217,500 
Water heaters 350,000 10 1,828,750 35 1,478,750 
Electric motors 15,000 14 2,612,500 50 2 437,500 
Corn shellers 140,000 1 793,750 15 653,750 
Hay driers 8,700 4 156,750 3 148,050 








* Source: Nash-Kelvinator Corp., Rural Market and Utility Divisions. 





chine tools held by the French Syn- 
dicate of Machine Tool Importers. 

December index of foreign machine 
tool orders (as reported by the Na- 
tional Machine Tool Builders’ Asso- 
ciation) rose to 14.8 from 11.5 in 
November. Total new orders, foreign 
included, rose to 81.1 from 75.6. Total 
shipments advanced to 98.4 from 
84.7. (Average shipment 1945-46-47 
= 100.) 

Incidentally, a 140-page handbook 
on foreign trade is available from the 
Foreign Commerce Department, Cham- 
ber of Commerce of the United States, 
1615 H Street, N. W., Washington 6, 
D. C. It’s titled “Doing Import and 
Export Business” and costs $1.00 per 
copy. You'll also find useful the 
U. S. Department of Commerce publi- 
cation “World Electrical Current 
Characteristics.” It gives data on the 
widely divergent power supply char- 
acteristics in foreign countries. 


Rural markets offer expanding 
opportunities for designers of elec- 
trically operated equipment. Wide 
diversity of such equipment is high- 
lighted in the appended table, and it 
is by no means all-inclusive. Note, 
for instance, how the projection for 
electric chicken brooders goes up from 
the 350,000 units in use in 1948 to an 
estimated 1,567,500 units in 1954, 
with the saturation point moving up 
from 10 to only 30 per cent. A still 
more dramatic increase is envisaged 
in electric water systems with units 


in use jumping from 525,000 to 4.- 
441,000 and the extent of saturation 
from 15 to 85 per cent. 


In commercial-type dairy equip- 
ment, however, business is apparently 
due for a decline. The five-year peri- 
od ended 1947 was marked by an 
abnormally large demand and _ the 
decided reduction since then has been 
a normal reaction. Industry sources 
estimate that the 1948 volume of fac- 
tory shipments was between $50 to 
$55 million. Volume during 1949 
should drop to about $45 million. 


Two-way radio communica- 
tions equipment sales should ex- 
ceed $23 million this year, according 
to E. H. Vogel, manager of marketing 
for the General Electric Company’s 
Electronics Division, indicating an- 
other field for product design. Muni- 
cipal police departments, taxicab fleet 
operators, forestry services, fire de- 
partments, the petroleum industry, 
and utilities are seen as the major 
sources for new business in this field. 


Electrically operated convey- 
ing equipment has a “bright future” 
according to a spokesman: for manu- 
facturing groups. It is pointed out 
that the cost of handling materials is 
about the “only area where any sub- 
stantial savings can be made.” Based 
on reports of its members, the Con- 
veyor Equipment Manufacturers As- 
sociation’s volume of sales reached 


$114 million during 1948. It was $97 
million in 1947 and $74 million jn 
1946. At least 90 per cent of the 
totals represent engineering contracts 
in bulk and package handling fields, 
The association, with a membership of 
38 members, estimates that its figures 
represent about 70 per cent of the 
business done by the entire industry 
(estimated at about 175 companies), 
This volume does not include convey. 
or parts (bearings, speed reducers, 
etc.) sold as components to original 
equipment manufacturers. Business 
for the first half of 1949 should run 
at the 1948 average, but the second 
half should see a drop. Total business 
for the year may be about 20 per cent 
below 1948 volume. 


Copper import duty of 4¢ per 
lb now has been suspended by Con. 
gress for an additional two-year pe- 
riod. No substantial opposition was 
evidenced to the new legislation in- 
asmuch as domestic output has been 
running consistently behind the de- 
mand and no shift in the situation is 
seen for at least several years to come. 

Meanwhile, the domestic supply 
picture brightened considerably as 
the 15-week strike at Kennecott’s Utah 
mine finally came to an end. It is 
estimated that the extended shutdown 
cost the country some 80,000 tons of 
metal. Full resumption of operations 
is planned immediately but of neces- 
sity there will be a time lapse of per- 
haps three months before refined met- 
al reaches the market. Some industry 
sources feel that by that time (and 
figuring on the imported material) 
the overall supply-demand situation 
may come into balance. Currently, 
prices are tightly held, with out- 
side sources asking 24¢. However, 
the slump in brass-mill business has 
resulted in some lessening of the pres 
sure on copper supplies. Trade sources 
indicate that January brass business 
dipped by about 20 per cent below 
December. 

Production-wise, January output 
totaled 53,701 tons against 54,635 
(corrected) in December and 51,141 
tons in November — these _ three 
months reflecting the strike losses. 
October output was 73,454 tons. Re- 
fined output slumped to 78,298 tons 
against 96,117 in December. Deliv- 
eries to customers dropped to 96,070 
tons from 102,292 tons. World output 
(outside the United States) is at @ 
steady pace. January saw a cru 
output of 112,383 tons, practically 
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the same as the 112,216 tons produced 
in December. 


Nickel registered record peace- 
time deliveries in 1948, according to 
year-end reports of the International 
Nickel Company of Canada. As usual 
the steel industries of the United 
States, the United Kingdom and Cana- 
da were the largest consumers of the 
metal, with stainless steel a major 
outlet. Increased demand was noted 
for iron-nickel alloys by manufactur- 
ers of electrical and electronic equip- 
ment, including control devices, as 
well as for the Alnico series of perma- 
nent magnets. Wrought electrical re- 
sistance alloys were also in steady 
demand. Rapid upsurge of television 
set production also had its effect ow- 
ing to expanding needs for nickel 
and nickel alloys in TV tubes. Out- 
look for 1949 is for “a continued 
strong demand.” 


Tin requirements are being 
watched closely by radio and tele- 
vision set manufacturers (particularly 
the latter). Manufacturing demands 
this year are expected to top 1948 by 
80 to 100 per cent, while on the other 
hand all supplies of the metal are 
under strict Government allocation 
through the Department of Commerce. 
As a result the Radio Manufacturers 
Association has set up a tin conserva- 
tion and allocation committee to study 
the possible effects of tin shortages 
on production and to put conservation 
measures into effect if necessary. 

It has been estimated that an 
average television receiver requires 
about ten times the quantity of tin 
that goes into a radio receiver of 
comparable size. 


Industrial use of silver was at 
a peacetime peak during 1948, accord- 
ing to a year-end report by the Silver 
Users Association and by Handy & 
Harman. Total consumption was esti- 
mated at between 100 and 110 million 


Aa 


; 4 to appear in coming issues: @ History of Electric Motor developments and applica- 
tions e Synchros for control and indication e Critical appraisal of Polystyrene ma- 
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Troy ounces, some 10 per cent over 
the 1947 total. An appreciable por- 
tion of this total went into electrical 
and electronic components, such as 
contacts, into clad metals, and in sup- 
plementary uses such as brazing al- 
loys. Continued good demand is ex- 
pected well into 1949. At this writing, 
the improved demand position is re- 
flected by the first price increases 
since last November, when the 1948 
low was reached at 70¢ per oz. Pre- 
vious high was 7714¢ in October. 
Supply position is likely to be good 
for the balance of the year with prices 
fairly steady. 


Platinum is another precious met- 
al of basic importance in many indus- 
trial applications. Two-thirds of all 
platinum metals sold in 1948 to 
United States consuming industries 
were for industrial purposes, includ- 
ing electrical uses. Sales in 1948, 
according to the Platinum Metals 
Information Service, were broken 
down to approximately 14,000 oz of 
platinum and 13,000 oz of palladium 
each month. Palladium is approach- 
ing platinum closely in industrial im- 
portance. Particularly important is 
the use of palladium contacts in com- 
munication equipment. A recent de- 
cline in the price of platinum is at- 
tributed to a slump in the demand 
from manufacturers of luxury-type 
jewelry. Supplies should be good. 


Sharp dip in natural rubber 
prices was recently recorded, due 
primarily to reduction in U. S. tire 
production. World output of crude 
rubber is steadily mounting. Despite 
these facts, United States consumption 
of both new natural and synthetic 
rubber reached 1,073,250 tons last 
vear according to the Rubber Manu- 
facturers Association—the third suc- 
cessive year that rubber consumption 
topped the one-million-ton mark. De- 
cember consumption of synthetic rub- 


ber was 35.153 tons. This was 6.29 





per cent down from November and 
18.68 per cent below December 1947, 
In natural rubber, December con. 
sumption was 46,043 tons, down by 
10.69 per cent from November and by 
18.20 per cent from December, 1947, 


Miscellany — Gearing _ business 
during 1948 showed an increase of 
9.51 per cent over 1947 in terms of 
orders booked, according to the Amer. 
ican Gear Manufacturers Association, 
Shipments were higher by 10.31 per 
cent. These figures do not include 
turbine or propulsion gearing. . . . 
Price reductions are announced by 
leading manufacturers of urea-formal- 
dehyde molding compounds, thus fol- 
lowing trend to lower prices recently 
established by phenolic producers. 

Mechanized mass-production of 15- 
in. and 16-in. glass bulbs for cathode- 
ray tubes announced by Corning Glass 
Works is expected to bring price down 
by 24 per cent..... This is seen as 
a competitive answer to the challenge 
of the RCA-developed mass-produced 
16-in. metal tube. 

Allegheny - Ludlum has _ reduced 
prices on silicon steel sheet and strip 
by $35 to $50 per ton. 

Steel scrap prices are sliding off 
rapidly. Inventories of scrap are re- 
ported to be the largest since the pre- 
war period. .. . But “just in case” a 
nationwide drive for iron and steel 
heavy scrap salvage has been launched 
under the auspices of the Department 
of Commerce. 

Permanent basis for Office of Tech- 
nical Services of the Department of 
Commerce is proposed in a recom- 
mendation made to Congress by Com- 
merce Secretary Sawyer. ... A bill 
has been introduced in the House that 
would direct the Secretary “to estab- 
lish and maintain within the Depart- 
ment of Commerce a clearing house 
for the collection, dissemination and 
exchange of scientific, technological 
and engineering information.” 
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OST RAPID strides toward unifica- 
tion of the Armed Services are 
being made on the technical level—where 
ELECTRICAL MANUFACTURING 
readers are most concerned. The common 
denominator of the various branches of 
the military is what they buy, particularly 
the bits and pieces.» Component parts 
can be dealt with more objectively than 
human beings where psychological factors 
such as “pride of the service” often pre- 
dominate. 

The basic pattern for unification of the 
Armed Forces was set up in the National 
Defense Act passed in 1947 by the 80th 
Congress (Public Law 413). On a tech- 
nical level, the first real joint activity 
actually anticipated this significant action 
by at least a year. Confusion created by 
non-integrated buying policy during the 
war led to the formal setting up in May 
1946 of the Army-Navy Electronic and 
Electrical Standards Agency (ANEESA) 
with headquarters at Ft. Monmouth, N. J. 
This technical agency has personnel from 
each of the three military departments— 
Signal Corps, Bureau of Ships and Air 
Materiel Command. 

About 80 per cent of all the electrical 
components currently being purchased are 
covered by Joint Army-Navy (JAN) spe- 
cifications, an alphabetical designation re- 
cently changed to NME, or National Mili- 
tary Establishment, the formal title of 
the unified Armed Forces. Likewise, 
ANEESA will soon be changed to Armed 
Services Electro Standards Agency. 

ANEESA not only prepares standards 
and specifications of all electronic and 


“Unification” on the Technical Level 


electrical parts, but it provides for accept- 
ance tests and prepares lists of qualified 
suppliers. The work of qualification test- 
ing is divided between Signal Corps and 
Navy material laboratories. 

During the past year, uniform practices 
relating to procurement, such as use of 
standard bid forms, have also been set up 
as described elsewhere in this issue in the 
article, “What the Armed Services Want.” 
Among other things, it will be found that 
all service branches want much the same 
electrical components and end products. 
The emphasis is on electronics. Commu- 
nication equipment, radar and naviga- 
tional aids are used on land, sea and air 
and hence are basic to all service branches. 
Problems of extreme temperatures, tropic- 
alization and portability (miniaturiza- 
tion) are also common to all. 

Collection and dissemination of tech- 
nical data is another activity that has been 
unified. Only a few months ago, the Air 
Documents Division of the Air Materiel 
Command became the Central Air Docu- 
ments Office (CADO). As such it is a 
joint activity of the Navy and Air Force, 
and it is significant that, located at the 
Wright-Patterson Air Force Base, it is 
headed by a naval officer. Its Technical 
Data Digest brings to the attention of the 
service branches and industry articles of 
engineering and scientific interest appear- 
ing in several hundred technical publica- 
tions. 

As a result of these unification efforts, 
it should be much easier to meet the 
exacting demands of the National Military 
Establishment. 
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Mounting Factors Affecting 


bearing Noise 


in Small Motors 


No hard and fast rules will cover all small motor bearing applications, but by observ- 
ing the fifteen design suggestions given here mounted ball bearings should deliver 
the same degree of quietness built into the bearing itself by the manufacturer. 


years in investigation of noise problems in the 

application of small ball bearings to electric 
motors, has shown that certain mounting factors account 
for a large proportion of these complaints. While most 
of these factors apply in general to all types of small 
motors, special attention must be given to high speed 
motors used in portable domestic appliances, electric 
tools and the like. Bearing quietness is more difficult to 
obtain as the speed is increased, therefore any precau- 
tions in regard to mounting that are applicable to high 
speed motors (from 6,000 to 15,000 rpm) will of course 
be equally as effective in lower speed motors. Bearing 
sizes in this class of service will range from approxi- 
mately 6 to 13 millimeters in bore. 

Requirements for quietness will vary over a wide 
range, depending upon the type of equipment involved. 
In fans, hair dryers, sound motion picture projectors, 
and sound recorders, for example, extreme quietness is 
essential. On the other hand, in portable tools such as 
drills, hammers, sanders and floor polishers bearing 
noise is usually obscured by other noises. However, 
since bearing noise is often interpreted as being indica- 
tive of reduced bearing life, such noises are therefore 


: fede obtained over a period of many 


Double metal shielded, Double sealed,narrow 


“Open, unsealed, 
i narrow width type 


narrow width 
(rubbing) seals 


' ‘Single metal sealed — 
width type with composition (non-rubbing),extra 
wide type 


objectionable even in rather noisy operating equipment. 

Present day ball bearings as made by reputable manu- 
facturers are clean and quiet. Modern grinding and 
lapping machines produce raceways which are true 
dimensionally and which have a high degree of smooth- 
ness. The balls used are accurate to a quarter of a 
ten thousandth of an inch and have an excellent surface 
finish. Bearings are cleaned under high pressure jets of 
oil or solvent to remove all traces of dirt. If the bearings 
are to be prelubricated, the grease is carefully filtered for 
cleanliness and is applied to the bearings in accurately 
metered quantities. 

In spite of all these precautions to obtain quiet and 
smooth running bearings, each bearing before being 
finally approved is subjected to a “sound test’’ inspec- 
tion. A typical test for quietness is shown in Fig. 1. 
Here the bearing is rotated on the arbor of an adjustable 
speed motor in a sound insulated booth, the speed of the 
motor being adjusted to approximate that of the motor 
for which the bearing is later to be used. A vibration 
pick-up device is applied to the outer ring of the bearing 
so that a direct reading of its vibration may be registered 
on the meter dial shown above the motor. Bearings 
passing such a rigid test as this one should operate 


Single felt (rubbing) 
sealed, extra wide type 
with metal shield 


“Double metal sealed 
(non-rubbing), extra 
wide type 


Fig. 2—Ball bearings used in small motors are deep groove single row construction, with narrow or wide races. Five 
types of seals are supplied depending on the degree of protection and lubrication required. 
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D. E. BATESOLE 
Vice President, in Charge of Engineering 
Norma-Hoffmann Bearings Corporation 


Fig. 1—Finished bearings are tested for quietness 
by rotating inner races at normal shaft speed. A 
vibration pickup in contact with the outer race 
feeds an amplifier giving a calibrated reading. 
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smoothly and quietly when mounted, provided reason- 
able care is used in their later handling and assembly. 

Types of Commonly Used Bearings. Six basic de- 
signs used in small motors are illustrated in Fig. 2. All 
of the bearings are of the deep groove single row con- 
struction. The first three types are narrow width while 
the other three are of wide type. Open, unsealed bear- 
ings are normally supplied without grease, but with a 
rust preventive compound used to protect the bearing. 
All other types are packed with grease as supplied by the 
manufacturer. Sealed bearings normally require no sup- 
plementary protection as the seal itself will suffice except 
under extremely dirty conditions. Double shielded bear- 
ings have steel side plates which afford only limited pro- 
tection and are used chiefly in appliances where clean 
operating conditions prevail. 

General Types of Mountings. Two fundamental 
types of bearing mounting used in small motors are 
“fixed and floating mounting” and the more popular 
“opposed mounting,” as illustrated in Fig. 3. In the 
fixed and floating mounting type the outer ring of one 
bearing, usually the one nearest to the load, is held fixed 
in the housing while the other is allowed to float end- 
wise. Where close endwise location of the shaft is 


Floating 
bearing -~._ 
(outer ring ~ 
not clamped) 


Bearings tree. 
tofloat 
endwise by 
amount 
Indicated 
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Fixed 
bearing 
(outer ring 
clamped) 





desired or where vibration is present, this mounting is 
favored. In the opposed mounting which is the more 
economical design, each bearing has an abutment in the 
housing at the outer side of its outer ring and clearance 
is allowed in the overall assembly so the shaft may float 
endwise a small amount. 

Where motors are mounted in a vertical or inclined 
position, or where the load at one end of the shaft is 
negligible, a sleeve bearing is sometimes used in combin- 
ation with a ball bearing at the opposite or loaded end 
of the shaft. In such a mounting, quietness depends upon 
good alignment of the sleeve bearing with the ball bear- 
ing housing. Furthermore, radial clearance in the sleeve 
bearing should be held to a minimum. In most applica- 
tions of this kind, the ball bearing is carrying an end 
thrust load which removes all of its internal clearance. 
If not loaded in thrust, the ball bearing may be-spring 
adjusted to remove all of its initial clearance for more 
quiet operation. 

Internal Clearance After Mounting. One of the most 
frequent causes for lack of quietness in ball bearings is 
looseness within the bearing after it is mounted. For 
best results the bearing after assembly in the motor 
should have line-to-line internal clearance, and even 
slight preload amounting to perhaps 
0.0001 in. may not be objectionable. 
If internal clearance is not taken up 
by endwise adjustment either manu- 
ally or by springs, then the problem 


Fig. 3—Of the two basic types of bear- 
ing mounting arrangements, method 
shown at A provides close endwise lo- 
cation when needed while lower cost 
Method B allows a limited amount of 
endwise float in the armature shaft. 
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of obtaining the desired resultant bearing clearance 
becomes much more difficult. While bearings may be 
supplied by the maker to a close degree of uniformity 
as to clearance, this original clearance may be affected by 
the shaft and housing fits to a varying degree as illus- 
trated by the following example. 

Let us assume that the ball bearing has an initial radial 
clearance as supplied of 0.0002 in. The bore of the bear- 
ing, however, has a tolerance of normal to minus 0.0003 
in. The shaft on the other hand can be held quite easily 
to a tolerance spread of 0.0002 in. with modern grinding 
equipment. We therefore may have a total tolerance 
spread between bore and shaft of 0.0005 in. Since in 
most cases it is not desirable to mount the bearing with 
a fit on the shaft looser than a line-to-line fit, it will be 
seen that there may exist, when extremes of tolerances 
meet, an interference fit on the shaft of 0.0005 in. Assum- 
ing an expansion of the inner ring of 70 per cent of this 
interference, or 0.00035 in., the resultant negative inter- 
nal clearance within the bearing is 0.00015 in. This may 
cause a high pitched noise unless almost perfect align- 
ment of parts is obtained. 

On the other hand, if the extremes of tolerances run 
toward the loose side, a line-to-line fit of the bearing of 
the shaft will result. Accordingly none of the original 
internal clearance is removed and the mounted bearing 
will therefore have 0.0002 in. internal clearance. For 
most applications this would not be harmful but where 
extreme quietness is essential, such a bearing may have 
an objectionable low pitched or rumbling sound, espe- 
cially during “coast down” and at critical speeds. Of 
course a loose internal condition can be eliminated by the 
use of spring adjustment, the details of which will be 
covered later. 

Experience has shown that many bearing users mount 
ball bearings on shafts with excessively tight fits. This 
is not necessary. For most applications of small bearings 
a line-to-line fit will not allow the inner ring to become 
loose or peen the shaft. Therefore, the loosest combina- 


Fig. 4—Abnormal ball pressure against the races, caused 
by improper handling of bearing during mounting, may 
result in imprinting and rough or noisy operation. 


Relative Increase in Housing Contact 
Narrow vs Wide Sealed Bearings 


Housing Contact Width, In. 
Wide Sealed 


Bearing 
Increase 
i Cent 


Narrow 
Bearing ; 
6 0.204 } 77 
7 0.252 38 52 
8 0.252 ) 52 
9 0.265 40: 52 
10 0.304 y 48 
1] 0.344 E 31 
12 0.344 . 31 
13 0.344 A 31 


Bore Size 
mm 


tion should start at that point, the fit then ranging to a 
maximum interference of 0.0005 in. Heavier shaft fits 
expand the inner ring of the bearing excessively and 
may even fracture the ring. It makes removal of the 
bearing from the shaft extremely difficult. Fortunately, 
the majority of small bearing bores will range within a 
tolerance of normal to minus 0.0002 in., thereby helping 
to avoid excessively tight fit combinations. 

Effect of housing fits upon the internal clearance of 
the bearing can be neglected except where aluminum or 
softer metals are used for the housings and a tight fit for 
the bearing outer ring in the housing bore is necessary 
to prevent peening and looseness. Unless severe vibra- 
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Fig. 5—Imprinting of raceways may arise when motor end 
housing is not aligned with outer ring of bearing in 
assembly. Housing should start freely over outer race. 
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against outer ring 
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2nd. operation 


ist. operat on 


tion is present, housing fits in cast iron or steel should 
never result in an interference ; in fact, it is well to have 
the tightest housing fit about 0.0002 in. loose to permit 
the outer ring of the bearing to shift its position freely 
endwise under spring adjustment or to avoid cramping 
one bearing against the other when no spring adjustment 
is used. 

Aluminum or die cast housings present a problem of 
mounting which requires careful consideration, first 
because of the softness of the metal, and second because 
of the greater coefficient of thermal expansion compared 
to steel. For best results, a steel insert should be cast 
or pressed into the housing and afterward machined. 
This provides a good bearing seat of the required size 
and alignment. If inserts cannot be used, then the 
housing bore should be reamed carefully to size. The 
bore of the housing may be sized by pressing a steel ball 
through it, or it may be roller expanded. In either case 
this treatment makes the surface more dense and more 
resistant to peening because of the work hardening. For 
aluminum housings where no insert is used, the bore 
should be about 0.0002 in. smaller than when steel 
inserts are employed. 

Wide Sealed and Narrow Unsealed Types. Many 
motor designers prefer extra wide, sealed and grease 
packed bearings rather than open, unsealed narrow types 
because they offer a number of advantages. Not only 
are such bearings protected in handling, but they need no 
additional greasing or maintenance for a long period of 
time under average operating conditions. Hazards of 
over-lubrication, lubrication with unsuitable greases and 
the introduction of dirt during handling and lubrication 
are avoided. All of these factors are conducive to longer 
life and added quietness of operation. In addition, the 
wider area of contact with the housing bore provides a 
more secure seating of the outer ring, gives less oppor- 
tunity for peening and looseness, and ensures better 
alignment. These wider bearings sometimes can be used 
in aluminum and die cast housings without steel inserts 
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Fig. 7—Some faulty methods of arbor press procedure. 
should be mounted on shaft extension end first, at the lower end 
of the shaft; bearings should be pressed on only one at a time. 


Excessive pressure 
/against erid of 
/ long motor shaft 
# may cause shaft 


Flat arbor press base 
(without projection) may 
exert mounting pressure 
thru the balls, causing 
Imprinted raceways 


Misaligned shaft 
may score shaft 
or damage bearing 


forcible attempt atempoaiieend 


to mount misaligned 
bearing may score 
the shaft 


Bearing 


Fig. 6.—In mounting inner rings of bearings on motor shafts, cor- 
rect practice as shown here will avoid damage to shaft or bearing. 





and even in phenolic plastic housings when the loads are 
comparatively light. The wide type provides an increase 
in effective contact area of the outer ring in the housing 
as shown in the accompanying table, which gives the 
actual contact width for sizes from 7 to 13 mm bore. 
This increase in housing contact is important in avoiding 
any peening and looseness, particularly where vibration 
may occur. 

Damaging Raceways in Mounting. Another com- 
mon source of noise in small bearings is permanent 
indentation of the raceways by the balls caused by im- 
proper mounting. This is sometimes referred to as ball 
denting, imprinting or “‘brinelling” of the raceways. Fig. 
4 shows an inner raceway of a ball bearing with typical 
ball imprints. This imprinting is caused by heavy pres- 
sure being exerted by the balls against the raceway. 
Since bearings so damaged will be extremely rough and 
noisy in operation, it is vitally important to avoid exert- 
ing any pressure through the balls either in the mount- 
ing or the dismounting of the bearing. 

Most cases of raceway imprinting occur when the 
housing is mounted over the outer ring of the bearing. 
Any unusual force required in this operation may im- 
print the raceways. Care should be taken to avoid cock- 
ing the housing as shown in Fig. 5, and if it is found 
that the housing does not start freely over the bearing, it 
should be removed and brought into better alignment 
before proceeding. Housing bores should be such that 
no undue pressure is needed to move the housing over 
the bearing. They should be checked to avoid unround- 
ness and taper. A cylindrical “go” gage at least 0.0001 
in. larger than. the maximum outside diameter of the 
bearing should be used for checking housing bores. If 
indicating gages are used, sufficient readings should be 
taken to insure that no portion of the housing bore is 
undersize. 

Mounting Bearings on the Shaft. It is important to 
use the proper arbor press technique in mounting the 
inner rings of the bearings on their shafts, in order to 















Precautions to be Followed When Mounting 
Ball Bearings in Small Motors 


1. Keep bearings clean—and mounting parts and tools 
as well. 


2. Use bearings as received—do not attempt to wash 
them or remove protective coating. 


3. If bearings are not lubricant packed, use clean grease 
of grade recommended by bearing manufacturer. 


4. Apply grease at both sides of bearing but avoid 
using too much. 


5. Avoid excessively tight shaft fits and undersized hous- 
ing bores. 


6. Use square shaft shoulders of proper height to seat 
bearings properly but still allow exposed face of 
bearing for pull-off tool. 


ern n 


7. Use undercut shaft at shoulder or be sure shaft fillet 
radius is smaller than corner radius of bearing. 
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8. Observe proper arbor press procedure to avoid bend- 
ing or scoring the shaft. 


9. Never exert pressure through the balls which will 
imprint the bearing raceways. 


10. Apply housings squarely with outer ring of bearing- 
do not force housings into position while misaligned 
with bearing. 


11. Use spring adjustment wherever possible to remove 
all internal clearance from bearings—avoid excessive 
spring pressure. 


12. Check assembly to insure that spring can move and 
adjust bearing outer rings in their housings. 
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13. See that bearings are not cramped endwise, one 
against the other, because of tight housing fits. 


14. Dynamically balance rotor, and also statically balance 
parts to be applied later. 


15. Design motor and its mounting to avoid possible 
sources of resonance. 
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avoid damaging the shaft or the bearing. Fig. 6 shows 
the correct mounting practice while Fig. 7 illustrates a 
few faulty methods which should be avoided. The arbor 
press ram and base should be recessed to insure good 
alignment of the shaft with the bearing as otherwise 
the bearing may not be started correctly on the shaft. 
The bearing should first be applied at the shaft exten- 
sion end of the unit to avoid bending the shaft as 
shown at the left in Fig. 7. Only one bearing should be 
applied at a time and the bearing should always be 
mounted at the lower end of the shaft. It is very diffi- 
cult to align a bearing at the upper end of the shaft and 
to get it started true with the shaft. There should 
always be a projection on the arbor press base to con- 
tact the inner ring of the bearing, so as to insure that 
no pressure is exerted on the outer ring and through the 
balls to the inner ring. Remember that the outer ring 
face may sometimes project beyond the face of the inner 
ring even in bearings which ordinarily have flush faces. 
Attention to these details will assist materially in ob- 
taining a quiet and smooth running motor. 

The design of the shoulder on the shaft is also im- 
portant if quietness is to be obtained. The shoulder 
should be square with the shaft axis and should be free 
from burrs and nicks. This is especially important in 
the case of “face mounted” narrow width bearings (See 
Fig. 8) which square themselves by the shaft shoulder 
rather than by the bore as in wider type “bore mounted” 
bearings. Most motor manufacturers prefer to under- 
cut the shaft seat at the shoulder to simplify the grind- 
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"Bore mounted" bearing 
(Large bore and narrow width) 


(Extra wide with a small bore) 














Exposed face Insufficient Shatt filet radius 
of bearing bearing face too large-does | 
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Fig. 8—Design of shaft shoulders is also important in 
obtaining good alignment and quiet operation, particu- 
larly with face mounted narrow width bearings. 


ing operation. However, if a fillet is used, the radius of 
this fillet should be smaller than the corner radius of 
the bearing inner ring, otherwise the bearing will not 
seat properly on the shaft. 

Shaft shoulder height is another design detail which 
should be correct. The shoulder should be high enough 
to provide a reasonable face contact between the shoul- 
der and the inner ring. On the other hand, the shoulder 
should not be so high that it would be impossible to use 
a pull-off tool against the projecting face of the inner 
ring. When shoulder rings (snap rings) are used in- 
stead of shaft shoulders, the same precautions should be 
followed. Such shoulder rings should be large enough 
to provide a substantial face against the bearing. They 
should be flat and their grooves on the shaft should be 
square and free from burrs and nicks. 

Removing Bearings from the Shaft. It is often nec- 
essary to remove bearings from their shafts in order to 
salvage them for further use. If extreme care is not 
employed in this operation, the raceways will become 
ball imprinted and damaged beyond repaid. Designers 
should allow sufficient space between the inner ring of 
the bearing and the adjacent parts so that a bearing 
puller can be readily inserted for bearing removal. This 
should not be less than %-in. to accommodate a reason- 
able thickness of tool. Fig. 9 shows several designs of 
bearing pullers for use with an arbor press. Each has a 
raised projection of about 444 in. where it contacts the 
inner ring. This is necessary to avoid pulling the bear- 
ing through the outer ring and balls, thereby imprinting 
the raceways. In cases where the bearings are mounted 
with an extra heavy interference fit on the shaft, extra 
care must be used to avoid bending the shaft at the 
shaft extension end. Reasonable attention to these vari- 
ous details will be well repaid by the salvage value of 
the bearings when they are undamaged. 

Spring Adjustment Aids Quietness. The effect which 
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One piece forked pull-off tool Split two-piece pull-off tool 


,Pull-off tool 
/ Should have projection 
contacting only the 
inner ring of bearing 
CLLd 





Fig. 9—Interference fits and bearing mountings should 
be designed for removal of bearings without damage. 
Pull-off tools and methods shown will avoid imprinting. 


the internal clearance after mounting has upon the 
quietness of ball bearings can be minimized or even 
eliminated entirely by the use of a spring adjustment. 
Spring thrust should of course be exerted in the same 
direction as the thrust exerted by the working load as 
indicated in Fig. 10. Furthermore the spring thrust 
should be just enough to move the outer rings of the 
bearings endwise in their housings and thereby remove 
all internal clearance. A spring load of 5 lb is usually 


mre 


Three point (wave type) 
adjusting spring 


Six point adjusting 
spring 


Direction 
of spring 
thrust 


of service 
load on 
shaft 


Fig. 10—When thrust loads are only in one direction 
bearing adjusting springs used with these methods of 
mounting will aid in maintaining bearing quietness. 
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sufficient if proper housing fits are employed. Excessive 
spring thrust will increase the power required to rotate 
the motor and may cause undesirable heating. Obvious- 
ly, if the motor is subjected to a reversing thrust load, 
springs cannot be used; but where it is possible to use 
them, springs will eliminate the effect of variable in- 
ternal clearance within the bearing. 

Several popular types of adjusting springs are shown 

(Continued on page 174) 
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Watch for Announcement of Eleventh Annual 
ELECTRICAL MANUFACTURING oduct Design Awards Competition 


Again in 1949, the publishers will sponsor the Annual ELECTRICAL MANUFACTURING PROD- 


issue. 
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uct DESIGN AWARDS COMPETITION—aimed to stimulate the development of all electrically 
operated products and to reward outstanding achievement in engineering and design. 
Official announcement of the ELEVENTH ANNUAL ELECTRICAL MANUFACTURING PRODUCT 
DESIGN AWARDS COMPETITION and the conditions to govern will be found in the April 
Engineers, designers, company officials—all who engineer and design products—will 


want to read the announcement to determine if their product and company qualify. 












time record peacetime military budget of nearly 
$14 billion. Of this total, $200 millions was al- 
located to communications equipment, with an addi- 
tional $32 million for research and development in 
that field. The largest portion is for aircraft. 

To understand how that budget is translated into 
contracts, you need first to understand how military 
requirements come about. To start with, plans of 
military strategy are made by the Joint Chiefs of Staff 
(see chart). Military planning officials in the Depart- 
ments of the Army, the Navy, and the Air Force trans- 
late these plans into detailed campaign and supply lists. 
The Munitions Board, which took over the functions 
of the former Army and Navy Munitions Board, co- 
ordinates the separate military supply lists into a single 
set of total military requirements and reports them to 
the National Security Resources Board, which is, ef- 
fectively, a peacetime War Production Board. The 
National Security Resources Board has the long-range 
planning job of evaluating military and essential non- 
military requirements in terms of the total national re- 
sources, productive capacities and manpower, in the 
event of an emergency. Procurement offices of the 


KF JR THE fiscal year 1949, Congress voted an all- 


various departments of the military establishment ad- 
vertise for bids and award the contracts for their 
respective requirements. 




























































What the Armed Services Wan 


CHARLES DE VORE_ 


DEVELOPMENT OF 
MILITARY REQUIREMENTS 


In addition to coordinating military planning, the 
Munitions Board also has responsibility for coordinating 
military procurement. This resulted, through Public 
Law 413 passed in 1947 by the 80th Congress, in the 
development of uniform procurement regulations for 
the armed services, which became effective May 19, 
1948. 

Supplies and equipment for the National Military 
Establishment are procured through Purchasing Activ- 
ities located in Washington, D. C., and various field 
offices throughout the United States. Each Activity 
maintains a list of qualified suppliers. Interested manu- 
facturers or suppliers should address a letter to the 
purchasing office and request that their names be added 
to the Bidders’ List. A complete descriptive list of 
items manufactured or handled should be included 
with this letter. 

When the prospective bidder has been satisfactorily 
qualified as a responsible source of supply and the items 
identified upon which he seeks to bid, he will, without 
any further action on his part, receive invitations to 
bid on the particular articles which he has indicated his 
willingness to supply. 

Typical lists of electrical apparatus and components 
and electrically operated equipment are presented in 
these pages for the principal branches of the Depart- 
ments of the Army, the Navy and the Air Force. To 
find a military buyer for 
items not included in these 
typical lists, write to any or 
all three of these head pur- 
chasing groups: 


1. Logistics Division 
Department of the Army 
Washington 25, D. C. 


2. Office of Naval Material 
Department of the Navy 
Washington 25, D. C. 


3. Procurement Division, 
Air Materiel Command 
Wright-Patterson Air 

Force Base 
Dayton, Ohio 


WATIONAL SECURITY RESOURCES BOARD 
For check of availability of 






manpower, resources, and 
productive facilities to 
meet requirements 






When fully implemented, 
the new procurement regu- 
lations will require all three 
services to use uniform con- 
tract clauses, forms, and 
contract procedures, includ- 
ing uniformity in advertis- 
ing for bids and negotiat- 
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What’s the market for electrical and communications equipment in the National 


Military Establishment—Army, Navy, and Air Force? 


kinds of equipment? 


ing contracts. Because of this, the following descrip- 
tion of Signal Corps procedures applies equally to 
all other branches and services buying similar elec- 
trical apparatus, components and electrically operated 
end products. 

First of all, the Signal Corps Procurement Agency 
in Philadelphia issues Invitations for Bids to qualified 
manufacturers. These bids are also posted on promi- 
nent bulletin boards in the Agency’s offices. These 
invitations state, in detail, exactly what is required 
for the military service and exactly how it is to be 
applied—what specifications are to be followed in 
the manufacture of the equipment, in packaging it for 
domestic or export shipment, in moistureproofing and 
fungiproofing it to withstand extreme climatic serv- 
ice conditions, in furnishing a tabular list of parts for 
reordering purposes, and in preparing the technical 
literature which in addition must be packed with the 
equipment. 

A time limit is established in the Invitation for Bid; 
by that date sealed bids must have been returned to 
Philadelphia. On that date, the bids are opened and 


Digest of a plan proposed by the Electronics Equip- 
ment Industry Advisory Committee of the Munitions Board. 


Which one buys what 


How do you find out about procurement requirements? 





evaluated. The contract is subsequently awarded to 
the lowest qualified bidder—not necessarily the lowest 
bidder. And in determining qualifications, the Procure- 
ment Agency must take into account past performances 
of the manufacturer in handling military contracts and 
meeting the contract delivery dates, their capabilities, 
and their finaricial status. 


Suggestions to Prospective Bidders 


How to receive Invitations for Bid? These general 
suggestions are offered by the Munitions Board: 

1. Be sure you are on the mailing lists of the major 
procurement agencies with which you would deal and 
which would normally advertise for the products your 
company is equipped now to design, build, assemble, or 
subcontract. 

Tables accompanying this article list major pro- 
curement offices of the Departments of the Army, the 
Navy and the Air Force. A complete list is furnished 
in ‘Military Procurement—A Guide for Industry-Mil- 
itary Procurement Planning,” published by the Muni- 
tions Board, and on sale by the Superintendent of 





MOBILIZATION PLAN FOR THE ELECTRONICS EQUIPMENT INDUSTRY 


nical knowledge or know-how, man- 
power and facilities to create, design, 
develop and manufacture needed ap- 
paratus. 





Any sound mobilization plan should: 

1—Answer the question as to whether 
there is capacity to meet the strategic 
needs of the Services and the civilian 
economy. 

2—Provide means for determining de- 
ficiencies in capacity, in end items, com- 
ponent parts, raw materials, labor and 
skills, so that remedial steps can be 
planned PRIOR to an emergency. 

3—Make the transition from peace 
to war rapid, effective and smooth. 

4—Simplify the procurement pro- 
cedures. 

5—Keep industry abreast of research 
and development. 

6—Finally and most important, pre- 
pare all individual elements of industry 
in peace time for their war time task. 

The Committee considers that the 
determination of capacity can best be 
done by gathering statistical informa- 
tion with a working formula for its 
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application, rather than by large scale 
paper planning. Individual and aggre- 
gate work and material loads can be 
computed per unit of procurement by a 
rather simple method proposed, the 
work to be done by a qualified firm of 
industrial engineers. When the statistical 
survey has been completed, then civilian 
and Service needs should be matched 
against the capcity of industry to pro- 
duce. 

When M Day comes, mobilization of 
the electronics industry should have 
accomplished five fully coordinated 
steps: 

(1) The stages of evolution of a prod- 
uct preceding production must have re- 
ceived attention and steps have been 
taken to insure the continuation of 
essential research, development and en- 
gineering during the emergency. 

(2) Each selected end - equipment 
manufacturer must have necessary tech- 


(3) There must be made available to 
the end manufacturer the necessary spe- 
cial and standard parts, pieces and com- 
ponents supplied at a rate sufficient to 
meet his needs. 

(4) There must be made available to 
the parts suppliers sufficient raw mate- 
rials so that the parts, pieces and com- 
ponents can be fabricated. 

(5) Sufficient engineering, technical 
and skilled production manpower must 
be frozen to insure industry’s ability to 
carry out its assigned program in the 
National defense. 

Of these five objectives, by far the 
most important is the need for know- 
how as of M Day. This can best be ac- 
complished through action by The Mu- 
nitions Board and other Government 
agencies to: 

1—Utilize now existing production fa- 
cilities in connection with current pro- 

(Continued on Page 212) 





Documents, Washington 25, District of Columbia. 

2. Maintain an up-to-date file of Government speci- 
fications and keep familiar with them. Also know stand- 
ard contract clauses for the items you could supply. 
Government specifications are listed in the monthly 


“Index of United States Army, Joint Army-Navy, and 
Federal Specifications and Standards” for sale by the 
Superintendent of Documents. 

From its experience with Signal Corps contracts, 
the Signal Corps Procurement Agency offers these sug- 


DEPARTMENT OF THE NAVY — Procurement Agencies 


1. BUREAU OF AERONAUTICS Mine sweeping equipment Ignition parts 
Navy Department, Metal testing and measuring Insulating material 


18th and Constitution Avenue, machines 


Lamps 


Washington 25, D. C. Metal working machines (ma- Motors 


Aeronautic items including aero- chine tools) 


Motors, starting (motor boats) 


nautical electronics items. Photographic outfits, electrical Motor and generator brushes 
Power equipment for guns and Plugs and receptacles 
. BUREAU OF SHIPS missile launchers Switches, parts and accessories 


Navy Department, 
18th and Constitution Avenue, 


Printing equipment Transformers 
Radio relay equipment Wire, ribbon and cable, bare 


Washington 25, D. C. Teletypewriters and accessories Wire and cable, insulated 


Ships, components, and shipboard 


electronic items. ratus 


. MARINE CORPS 


Wireless communication appa- Wiring fittings 


- ORDNANCE STOCK OFFICE Kitchen Equipment 


U. S. Naval Gunfactory Bread slicers 
Navy Department, Washington, D. C. Coffee grinders 


Arlington Annex 

(Arlington, Va.) 

Procurement of items peculiar to 
the Marine Corps. 


. NAVY PURCHASING OFFICE 
844 North Rush St., 


Chargers, gun, electric Coffee urns 
Electrical accessories for ordnance Food mixers 
and related equipment Frozen food cabinets 


Griddles, hot plates 


ELECTRONIC SUPPLY OFFICE Meat choppers and grinders 


Great Lakes, Ill. 
All electronic equipments, spare Ovens and ranges 


Meat cutters 


Chicago 11, Ill parts, accessories, etc. Refrigerators 


Electronic items, some heavy ma- 


Vegetable cutters and peelers 


chinery, and general procure- . SHIPS PARTS CONTROL CEN- Water heaters 


ment. TER 


. BUREAU OF YARDS AND 
DOCKS 


Naval Supply Depot, 
Mechanicsburg, Pa. 


Hospital Equipment 
Heater unit for oxygen testing 


Navy Department, Electrical Apparatus and Parts outfits 
Washington 25, D. C. Ammeters and voltmeters Sterilizers, dressing 


Battery chargers Brakes, electric 


Sterilizers, instrument 


Pontoon propelling units Circuit breakers Sterilizers, water 
Radio station equipment Controllers, motor 
Sirens Converters, rotary 


Exciters 


Industrial Equipment 


. U. Ss. NAVY AVIATION SUPPLY Generators and alternators Armature slot cleaning ma- 


OFFICE Motors 


chines 


Oxford Ave. and Martin’s Mill Rd., Motor-generators Battery testers 


Philadelphia 11, Pa. Relays 


Blowers and fans 


Resistors, variable (controllers) Boiler tube cleaning outfits 


Electrical Apparatus and Parts Switches 


Electrical connectors Switchboards 
Generators, generator sets and Transformers 


accessories 


Inverters, rotary End Products 


Brazing outfits 

Drivers, rivet removers 

Floor polishing machines 
Grinders, buffers and polishers 
Hot dip cleaning tanks 


Motors and parts Battery chargers Hammers, electric 

Motor control and switchgear Cranes, mine and net handling Industrial trucks and tractors 
equipment Pumps, centrifugal Key duplicating machines 

Non-AN plugs and receptacles Searchlights, signalling Nibbling machines 


Transformers, accessories and Steering gear 


Paint spray outfits 


parts Welding equipment—electric Portable electric drills 
Wire and cable Winches and component parts Saws, electrical 


End Products . GENERAL 
Aircraft lighting equipment OFFICE 


Sheet metal working machinery 


STORES SUPPLY Valve refacers 


Airport and seadrome lighting Oxford Ave. and Martin’s Mill Rd., ; 
equipment Philadelphia 11, Pa. Miscellaneous 


Conveyor and hoisting equip- 


Cobbler shop equipment 


ment Electrical Apparatus and Parts Drinking water coolers 


Foundry machinery Batteries 


Insecticide sprayers 


Heating and ventilating ma- Boxes, panels and switchboards Laundry and tailor shop equip- 
chinery Circuit breakers ment 
Kitchen machinery Connectors, terminals and lugs Office machines 


Laundry machinery Fuses 


Measuring instruments Generators 


Vacuum cleaners 
Ventilation equipment 


ELECTRICAL MANUFACTURING 
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DEPARTMENT OF THE ARMY — Procurement it Agencies — 


SIGNAL CORPS 


Commanding Officer, 

Signal Corps Procurement Agency, 
2800 South 20th Street, 
Philadelphia 45, Pa. 


Chief, Laboratory Office, 

Contracting Division, 

Signal Corps Procurement Agency, 

Fort Monmouth Area, 

Fort Monmouth, N. J. (Handles re- 
search and development contracts) . 


Electrical Apparatus and Parts 


Batteries 

Coils and capacitors 
Cord sets 

Crystals 

Electron tubes 
Head sets 
Microphones 
Plastics 

Plugs 

Power Units 
Resistors 

Test sets and meters 
Transformers 
Sockets 

Switches 

Wire and cable 


End Products 


Facsimile and recording equipment 
Meteorological equipment 

Mine detectors 

Public address systems 

Radar and associated systems 

Radio equipment 

_Reel units, wire 


Telephone carrier equipment 

Telephone equipment 

Teletypewriter equipment 

Testing instruments 

Visual and sound ranging and sig- 
naling equipment 


CORPS OF ENGINEERS 


Chicago Procurement Office, 
Corps of Engineers, 

226 West Jackson Boulevard, 
Chicago 6, Ill. 


Electrical Apparatus and Parts 


Circuit breakers 

Conduit (flexible and rigid) 

Fuses 

Motors and generators 

Panel boards 

Pole line equipment 

Storage batteries 

Switches 

Transformers 

Wire and cable 

Wiring devices; adapters, attach- 
ment plugs, caps, cord connec- 
tors, junction boxes, etc. 


End Products 
Air conditioning equipment 
Arc welders 
Battery chargers 
Beacons 
Blowers and fans 
Comparators 
Drills and grinders, portable 
Flashlights 
Heaters, resistance 
Lighting fixtures and equipment 
Oil burners 


DEPARTMENT OF THE AIR FORCE - — Procurement Agencies 


AIR MATERIEL COMMAND 
Procurement Division 
Wright-Patterson Air Force Base 
Dayton, Ohio 


Airborne Equipment 


Alternators; 8, 20 and 40 kva 

Auxiliary power plant 

Batteries, storage, aircraft 

Capacitors 

Coils, induction, starting 

Exciters, voltage regulating 

Generators, 28 and 115 volt d-c, 
airborne 


Inverters 
Lights; flasher, 
tail, wing 
Regulators; alternator and genera- 

tor voltage 
Relays: differential, 
and protection, field control, 
generator control, time delay 
Rheostats, voltage adjusting 
Signals, landing gear warning 
Starters, electrical direct and direct 
cranking 
Starter generators 
Transformers, instrument 


passing, position, 


exciter control 


Recording and testing instruments 
Refrigeration apparatus 
Searchlights 

Seismic reflection equipment 
Sirens and signal equipment 


ORDNANCE DEPARTMENT 


Detroit Ors nance District, 
6301 West Jefferson Ave., 
.t. Wayne, Detroit 17, Mich. 


Frankford Arsenal, 
Philadelphia 37, Pa. 


Picatinny Arsenal, 
Dover, N. J. 


Rock Island Arsenal, 
Rock Island, III. 


Springfield Armory, 
Springfield 1, Mass. 


Watertown Arsenal, 
Watertown 72, Mass. 


Watervliet Arsenal, 
Watervliet, N. Y. 


Electrical purchases include: 


Automotive equipment and mainte- 
nance supplies; batteries, stor- 
age; battery chargers 

Electroplating equipment and sup- 
plies; heat-treating furnaces and 
accessories; welding equipment 
and supplies 

General maintenance supplies; elec- 
trical supplies, light and power 

Generating units for guns 

Wire and cable 


End products purchased by the 
Air Materiel Command 
include: 


Aircraft ground servicing and main- 
tenance equipment 

Aircraft instruments 

Airfield night lighting equipment 

Electrical testing equipment of all 
types 

Navigational aids 

Portable laboratories and shops 

Radar and aircraft communication 
apparatus 


gestions to prospective bidders: 

1. Most obvious, but many times overlooked, read 
even “the fine print” in your Invitation for Bid. The 
specifications to be fulfilled in connection with the con- 
tract are normally furnished with the bid; if you did 
not receive them or do not already have a copy, get 
in touch with the contracting office before you make 
your bid. 

Along the same line, in making your bid, remem- 
ber that a contractor’s reputation for living up to his 
contract is a factor in considering for future contracts. 
Invitations for Bids carry a “Required Schedule,” with 
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space prov ided for substitution of a ““Contractor’s Sched- 
ule,” when circumstances will not permit a bidder to 


meet the desired delivery dates. Don’t promise and 
then fail to deliver! It is only good business sense to 
avoid such situations. 

3. When it comes to the preparation of literature 
describing the equipment and how it is serviced, con- 
sider giving the job to a qualified writing firm, unless 
you have a well established publications _ section. 
Chances are, you will save time, money, and worry, if 
you do this. But get the writing firm before you submit 


(Continued on page 176) 
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Nome Limitations 0 
Hlectron Tubes 


OST OF the miracles performed by a vacuum 
M tube are due to its ability to vary the current 
in the load circuit very rapidly in accordance 
with a voltage signal applied to its grid. In this respect 
it is a very sensitive control element. While a mechanical 
relay is not an exact counterpart of a vacuum tube, 
since the strength of the current in the load circuit 
cannot be controlled by varying the voltage applied 
to the control coil, a comparison can be drawn between 
the amount of controlled and controlling power. 
With an ordinary dollar variety of receiving-type 
tube, a load consuming perhaps 0.1 amp at 250 volts, 


(25 watts) can generally be controlled by applying to 


the grid a potential of approximately 30 volts. The 
current which this control voltage has to furnish to 
the grid depends to a certain degree on the care with 
which the tube had been manufactured, but will sel- 
dom exceed perhaps 0.1 microamp. In special types 
of tubes this value may be 1/100 or even 1/1000 of 
this amount. Therefore, the ratio of controlled power 
to controlling power (25 watts to 3 microwatts) is al- 
most 10 million to one. Where else can the electrical 
engineer turn to and obtain ratios of this magnitude? 

One the other hand, a contactor controlling 1000 
amp at a given voltage will seldom require less than 
Y% amp coil current, if the coil happens to be wound 
for the same voltage as the load circuit voltage. This 
represents a ratio of approximately 2000 to 1 between 
controlled and controlling power, or a ratio 5000 times 
less than for the inexpensive vacuum tube. In the 


Fig. 1—To provide stable a-c 
amplification from a_ low Thermocouple 
voltage d-c source, a vibrator 
can be used to convert d-c to 
a-c, as. for this thermocouple 
- temperature controller. Re- 
versible motor, driven from 
amplifier, balances slide wire 
potential with thermocouple 
voltage across points a and b. 


a-~ ” 
& 


Standard ~ 
d-c currert . 


y Reversible motor 


face of this, finding fault with the amount of control- 
ling power may seem out of place. Nevertheless, the 
subject of the amount of control power does bear a 
little scrutiny. 

It is true that 30 volts and 1 microamp represent a 
very small amount of control power, but it is also true 
that it has to be furnished at the voltage and current 
values just mentioned, or thereabouts, and not at some 
other value which might be more suitable. Suppose, 
for instance, a relay is to be operated from a d-c shunt 
developing 50 mv; 0.1 ma at 50 mv represents a power 
of 5 microwatts, but no tube is available where the 
application of 50 mv to the grid would result in a 
plate current change of 100 ma. In the case of a 
relay, on the other hand, the control coil can be wound 
for either a high voltage and a low current, or vice 
versa. 

For example, in the design of an electronic speed 
control for a d-c motor, the proposed scheme may 
involve the armature current of the motor which may 
be tens or evens hundreds of amperes, but the only 
convenient way to pick up a proportional electrical 
quantity is across a shunt which will furnish 50 mv 
if of standard construction. As far as power is con- 
cerned there would obviously be no objection if the 
amount of control power available is therefore approx- 
imately 50 milliwatts, or more. But is it of small con- 
solation that a vacuum tube needs only five microwatts 
for control, if the five microwatts must be taken at a 
voltage and current level that does not fit the problem. 


slide Vibrator 
wire ; 
Amp/rtrer 


’ 
’ 
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Input 
Output 
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Inability of the vacuum tube to provide a simple 
control when the input voltage is in the order of milli- 
volts is a serious handicap, and standard types do not 
appear to offer any solution to this situation. For 
reasons which it would be too lengthy to discuss here, 
it is easier to amplify alternating voltages of small 
magnitude than direct voltages. Therefore, when the 
input is a small d-c voltage, the course often taken is 
to convert this voltage to an a-c voltage. 

For instance, a well known temperature control takes 
the few millivolts d-c furnished by a thermocouple, and 
by means of a vibrating contact converts it into an 
alternating voltage, which can be stepped up by a trans- 
former and then handled by the amplifier. The gen- 
eral principle of this control is indicated in Fig. 1. 
Through the slide wire a current of standard magnitude 
is passed, and the voltage developed by the thermo- 
couple is balanced against a part of the voltage across 
the slide wire. When the voltage of the thermocouple 
is not equal to the voltage appearing across the lower 
part of the slide wire, a voltage will exist between 
points a and b. This unbalanced voltage is applied by 
means of a vibrating contact to a center-tapped trans- 
former and the stepped up voltage on the secondary 
side is applied to the amplifier. Output of the amplifier 
is arranged so that it drives a reversible motor in such 
a direction as to move the arm of the slide wire poten- 
tiometer in a direction to decrease the unbalance. Since 
the unbalance which must be corrected is in the order 
of microvolts if the instrument is to be accurate within 





Fig. 2—Phase sensitive amplifier coupled to an_a-c bridge offers 
Power supply fre- 
quency is 500 to 1000 cycles; output may be fed ta an a-c indi- 


another means of measurement and control. 


cating instrument or to a motor. 


MARCH 1949 


Phase sensitive 
amplifier 































a few degrees, it would be practically impossible to 
apply it to an amplifier tube operating in a d-c circuit. 

Another example is represented by instruments used 
in connection with strain gage work. Strain gages are 
usually arranged in the form of a wheatstone bridge, 
with the strain gage forming one of the arms. Un- 
balanced voltage appearing when the strain gage is at- 
tached to a member subjected to high mechanical 
stresses is again in the order of a few millivolts, or 
even microvolts. If such a bridge is to be operated 
from a direct current source, the indicating instrument 
must be a suspension-type galvanometer which makes 
the construction of a portable indicating instrument a 
practical impossibility. In the portable instruments it 
is therefore the usual practice to operate the Wheat- 
stone bridge containing the strain gage with alternating 
current, generally with a frequency of 1000 cycles or 
more. The unbalanced voltage is then applied to an a-c 
amplifier, as shown in Fig. 2. 


A-C Bridge Requires Phase Sensitive Amplifier 


In this case, however, the amplifier must possess a 
property which an ordinary a-c amplifier does not re- 
quire. In an ordinary Wheatstone bridge arrangement 
operated from an a-c source, the bridge voltage be- 
comes zero at balance but on either side of balance 
the same kind of a-c signal is produced, except that 
the phase of the unbalanced voltage differs by ap- 
proximately 180 deg on the two sides of the exact 
balance point. Therefore, if it is desired that the in- 


Contro/ 
vo/tage 


4 

. Common terminal 
of power and 
contro! circuits 


Fig. 3—One basic limitation of ordinary elec- 
tron tubes is in the common connection be- 
tween power and control circuits. ° 













































dicating instrument not only show that the bridge is 
not in balance, but also in which direction the unbalance 
occurs, the detecting amplifier must be capable of corre- 
lating the unbalanced voltage to the voltage of the 
source feeding the bridge. For this reason the amplifier 
in Fig. 2 must be phase sensitive which obviously 
means that the voltage of the source must also be intro- 
duced into the amplifier by some means or other.* 
Examples like these show how the control engineer 
has tried to overcome the handicap of the tube pre- 
sented by its inability to operate it with low d-c input 
voltages. 

When comparing a tube to a sensitive relay, another 
disadvantage is found in the fact that the control circuit 
and the power circuit are not isolated from each other, 
but have one terminal in common. In other words, 
the control voltage is applied between cathode and grid 
while the terminals of the controlled circuit are the 
anode and the cathode; the cathode is therefore the 
terminal common to the control circuit and the con- 
trolled circuit, as shown in Fig. 3. It would certainly 
be objectionable if, for instance, a contactor manufac- 
turer would permanently connect one terminal of the 
110-volt control coil to one of the contacts of a 2300- 
volt circuit breaker. And some thyratron tubes are 
actually operating in circuits at several thousand volts 
potential. As long as the particular circuit operates 
with alternating current, this handicap can be over- 
come—even if at increased cost—by interposing an 
isolating transformer between the actual control ele- 
ment and the low voltage control side, but in d-c cir- 
cuits such a solution is not possible. 


Saturable Reactors Isolate D-C Circuits 


When trying to provide electronic instrumentation 
or control in a d-c system involving generators, motors, 
and the field of these machines, the points where the 
various control voltages or currents can be taken may 
all be at different voltage levels. Thus, the main shunt 
may be installed in the positive side of the bus of the 
system, while the field windings which are to be con- 
trolled, may be on the negative end. Electronic instru- 
mentation here is a real problem and in geneal calls 
for completely separate amplifiers for each voltage in- 
volved. If the scheme requires a combination of these 


*See “Electronic Controls for Regulating Temperature,” ELEeCRICcAL 
MANUFACTURING, December 1948, page 78. 
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D-c control 
current 
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here 


Fig. 4—Magnetic amplifiers offer isolation 
between input and output circuits, and pro- 
vide large magnification of a-c power from 
low voltage d-c control circuits. 
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Fig. 5—Magnetically controlled diode also permits isolation of circuits with 
high magnification from low-voltage d-c circuits. As applied here, d-c 
voltage drop across the shunt is used to hold motor current constant at 
selected level. Grid controlled gaseous rectifiers supply d-c from a-c line. 


voltages in the final stage, the solution becomes prac- 
tically impossible, since a “d-c transformer” has not 
yet been invented. 

In looking for ways to get around this limitation of 
the vacuum tube, the system of using a vibrator to con- 
vert the direct voltage into an alternating voltage for 
easy manipulation has already been mentioned. Such 
a conversion presents a simultaneous solution to the 
problems of isolation and amplification. 

Another well-known method to obtain isolation be- 
tween the controlling circuit and the controlled circuit 
uses saturable reactors. Saturable reactors not only 
provide this desirable isolation between controlling and 
controlled circuit, but are also capable of amplification ; 
for this reason they are sometimes referred to as mag- 
netic amplifiers. Reduced to the simplest terms, a 
saturable reactor is essentially an inductance, the value 
of which can be changed by changing the magnetic 
permeability of its core through a winding carrying 
a direct current. Since the saturating winding has no 
electrical contact with the a-c winding, insulation be- 
tween the input and output voltages is provided, and 
furthermore, the d-c input winding may be wound 
for low voltage and large currents or vice versa. 

Tremendous advances have been made within the 
past few years in improving magnetic materials suit- 
able for the cores of magnetic amplifiers, with the result 
that the input power required for the d-c winding has 
been greatly reduced.* The saturable reactor often can 
be used in place of a vacuum tube, instead of being 
only an isolation-providing link in an otherwise elec- 
tronic amplifier. Saturable reactors generally employ 
arrangements of cores such that no voltage, or at least 
a minimum, is induced back into the d-c winding by 
transformer action from the a-c side. Fig. 4 shows a 


three-legged construction. Magnetic amplifiers can be , 


expected to provide the control engineer with a power- 
ful tool, capable of overcoming some of the inherent 
handicaps of the vacuum tube. However, since saturable 
reactors operate on the principle of varying an alternat- 
ing current in accordance with a direct current, their 
transient response is limited by the frequency of the 
alternating current and they may therefore be found 
unsuitable where an extremenly fast response is needed. 

A method not suffering from this handicap has been 





* See “New Core Materials Widen Scope of Saturable Reactors,”” ELec- 
TRICAL MANUFACTURING, September 1948, page 126. 
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MAGNETICALLY CONTROLLED DIODE 


MAGNETIC COIL 


When the glass envelope of the mag- 
netically controlled diode is surrounded 
by a magnetic coil, plate current varies 
with intensity of magnetic field. 

In the absence of a magnetic field, 
electrons will follow straight radial 
paths from the anode to the cathode, 
and normal plate current flows. As 
the magnetic field is increased, elec- 
trons are deflected from a straight path 
on a radius of curvature which is a 
function of the magnetic field strength 
and the anode voltage. 
is thereby decreased. 


Plate current 


For any given plate voltage, plate 
current remains substantially constant 
as the strength of the external field is 
increased up to a critical value. As 
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current rapidly decreases to zero. For 
the General Electric Type 2B23 tube 
shown here, the accompanying curve 
shows typical plate current — field 
strength characteristics. 

Tube is mounted in a T-9 bulb and 
an octal 6-pin base, has 6.3 volt, 0.3 
amp filament, and 5-watt plate dissipa- 
tion through 100 ohm load. Plate po- 
tential is 150 volts, d-c, max; plate cur- 
rent is 30 ma max. 

Stability is good because the large 
cathode-anode spacing reduces contact 
potential effects and minimizes plate 
current drift as tube heats up. Uni- 
formity between tubes is good enough 
that recalibration usually is not re- 
quired when tubes are changed. 


construction. For magnetic shielding 
soft iron shield cans can be used over 
the coils, increasing the sensitivity by 
about 50 per cent. A coil about 3 in. 
long is required to provide a uniform 
field over the entire length of the an- 
ode-cathode space. Shorter coils will 
result in decreased field strength at the 
ends of the anode and will produce 
remote cut-off effects. More than one 
control coil may be used on a tube, 
but the coils should be coaxial and of 
equal length. 

A typical coil for 150 volt power 
supply, drawing 15 ma and supplying a 
field of 60 gauss would consist of 27 
layers of No. 40 enamelled copper wire 
wound on a core 3 in. 


field strength is further increased, plate 


RSF eT ae ae SS 

developed within the past few years which may well 
prove the means of extending electronic control to 
cases where it has not been possible up to now. The 
solution is offered in the form of magnetically con- 
trolled tubes, such as the General Electric type 2B23. 
Technically this type is designed as a “magnetically con- 
trolled diode.” Application of voltage to this diode, 
which has an indirectly heated cathode with a filament 
operating at the usual 6.3 volts, results in an anode 
current whose strength can be controlled by a magnetic 
field produced by a coil surrounding the tube. With a 
strong enough field, the current can be cut off com- 
pletely. Unfortunately, the controlled current is not 
linearly related to the field strength of the control coil, 
but by the judicious use of negative feedback, this 
problem usually can be licked. 

This system offers the desired isolation of the control 
circuit from the controlled circuit and the control coil 
can be wound for low voltages and high currents, or 
vice versa. Response of the controlled current to the 
magnetic field is instantaneous for all practical pur- 
poses, but the inductance of the control coil must be 
taken into consideration where high-speed transient 
response is required. The wattage required for the 
control coil is quite high compared to the saturable 
reactor method, running in the order of 1 watt. This 
looks quite poor in comparison with the vacuum tube, 
but as mentioned before, in many control schemes 
emphasis is not so much on the amount of power te- 


MARCH 1949 


Magnetic coils are simple air core 
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quired, as on the voltage level at which it is required. 
In a scheme involving the control of hundreds or per- 
haps thousands of kilowatts, the question of whether 
a control element takes one-tenth, one, or ten watts 
is usually of little consequence. 

A circuit incorporating a magnetically controlled 
diode operated from shunt in a d-c motor installation 
is shown in Fig 5. The d-c motor is operated from the 
a-c line by means of grid-controlled gaseous rectifiers, 
and its speed is controlled in accordance with the motor 
current. Such a drive might be the type required for 
driving reeling devices, where the tension of the ma- 
terial being placed on the reel must be kept constant. 

When the potentialities of the magnetically controlled 
diode became better recognized, it will offer a solution 
to many of today’s electronic control problems. Of 
course, such tubes have their disadvantages. One of 
them, which incidentally it shares with the saturable 
reactor, is the fact that the controlling action is the 
same, regardless of the direction of the magnetic field. 
Thus the device is not sensitive to polarity. In certain 
cases this may actually be an advantage, but not in the 
majority of applications. The second disadvantage, 
already mentioned, is that the wattage required for 
the coil greatly exceeds that of a saturable reactor. 

This might be a good opportunity to engage in a 
little wishful thinking about a method which could 
overcome the disadvantages of both the saturable re- 

(Continued on page 182) 
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Todays Product Designs 


Label Heater 


Labels coated with heat sensitive adhesives 
are fed through a motor driven, electrically 
heated roller in preparation for application 
to the product or package. Roll heater is 
controlled by built-in thermostat. With a 
separate line switch for motor drive, heater 
can be kept at temperature for intermittent 
use. Labels up to 4 in. wide are fed into slot 
behind heater roll and ejected adhesive side 
up at front. Delay action adhesive combines 
rapid tack and permanent adhesion with 
good adherence to tin and wet glass. 


Nashua Gummed and Coated Paper Company 


Power Stencil Duplicator 


Precision registration, automatic accelerating drive 
and centralized operating controls combine to give 
this motor driven machine a duplicating speed of 250 
sheets per min on multicolor work, interleaved if 
necessary. Operating controls at left of crank include 
a master switch which starts (in sequence) the motor, 
machine, automatic feed, paper level for feeding, and 
starts printing. Accelerating transmission starts print- 
ing at a low speed and then builds up to pre-set run- 
ning speed automatically. Pre-determining counter 
shuts off feed, stops the machine and then the motor 
when desired number of copies have been run. 


Niagara Duplicator Co. 


Bell Telephone Laboratories 


Ventilated 
Phone Booth 


Centrifugal fan driven 
by a 4o hp motor pro- 
vides positive air circu- 
lation in a new tele- 
phone booth now being 
delivered to operating 
companies. In addition, 
a new combination ceil- 
ing light and air intake 
unit provides better 
light intensity on the 
writing shelf and tele- 
phone dial. Booth walls 
are steel finished with 
a “hammered effect” 
baked enamel. 
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Injection Molding Machine 


Four strain rods 3 in. diam take the 75-ton 
clamping pressure in this new injection 
molding machine. Welded frame is not a 
stress member. Injection pressure of 
nearly 14,000 psi is taken by two sep- 
arate strain rods. Hydraulic cylinders op- 
erate mechanical toggle to provide clamp- 
ing and injection pressures; piston rings 
have step seals; chevron packings on 
chrome plated piston rods. Heating cyl- 
inder with 3400 watts input plasticizes 
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Diagnostic X-Ray 


To simplify operation, the new Maxi- 
scope X-ray incorporates automatic con- 
trol of: exposure time, protection from 
excess exposure, positioning, centering 
of exposure area in primary beam in 
spot-film work. Table is tilted by a 


variable speed motor-driven hydraulic 
actuator controlled by a foot pedal. Dia- 
phragm is moved continuously with a 
reciprocating motion. Front of table is 
unobstructed; access to rear is facili- 
tated by a platform over the side rail 
strong enough to be walked on. 


General Electric X-Ray Corporation 


25 lb of material per hr. Indicating tem- 
perature control mounted on front of ma- 
chine. Hydraulic control system, driven 
by 3 hp 1200 rpm motor, operates at 
1500 psi under control of 4-way solenoid 
valves. Limit switch operated by safety 
gate prevents closing of mold until gate 
is closed; in turn, mold must be closed 
before injection plunger can be moved. 
Built-in timer controls curing time. 


MacRay Engineering Company 































Compact Range 


For confined kitchen areas, this new range has four 
surface units and a full size oven within an over- 
all width of 21 in. Cooking top and back splasher 
are one piece, finished in acid resisting porcelain 
enamel. Oven is similar to type used on larger 
ranges; has thermostat controlled twin units, in- 
cluding a high speed broiler. Cabinet designed to fit 
flush against walls at side and back. Lamp and 
timer for oven control are mounted on back splasher. 
Three 6-in. and one 8-in. surface units each have 
five cooking heats; removable bowl under each one 
acts as a heat reflector. Glass fiber insulation in 
blanket form surrounds all six sides of oven. 
Welded steel frame as well as exterior panels: fin- 
ished in porcelain enamel. Frigidaire Division 


Portable Blower 


Forced air circulator for home use has two dynamically balanced 
centrifugal impellers mounted on shaft extensions of a 14-hp 
rubber mounted motor. Choke coil type of speed control pro- 
vides speeds of 650, 1000 and 1600 rpm. Air drawn in through 
grilles at ends is discharged through adjustable deflector at top. 
Finished in white enamel with chromium plated guards, remov- 
able for cleaning impellers. Queen Stove Works, tne. 


infra-Red Cooker 


Two sealed-beam type 500 watt infra-red lamps, one above 
and one below the work area, will cook most foods in 30 
to 60 per cent of the usual time without heating the 
utensil or oven. ‘Transaparent utensils or cellophane 
wrapping transmit heat directly to food—are not heated 
themselves. Cellophane wrapped frozen foods can be 
cooked without prior defrosting. Heats over an 8 in. diam 
area. Oven doors are provided to shield light; open or 
closed, do not affect cooking rate. Lamps are pyrex, rated 
for 5000 operating hours and readily replaced. Reflectors 
behind lamps are polished chrome; case is finished in 
white baked enamel to match other kitchen appliances. 


Dorby Company 


ELECTRICAL MANUFACTURING 











MARCH 1949 





Glass Enclosed Toaster 


Toast held in horizontal trays is delivered through 
open end of glass cover by automatic ejector. Heat- 
ing time adjustable by dial on base, beside starting 
lever; mechanism in chrome plated base. Cover of 
heat resistant pyrex is removable. Heating elements 
rated at 850 watts. Horizontal position of bread is 


said to permit toasting with spreads. 


Russakov Company of America 


Home Freezer 


Quick freeze compartment with 2.3 cu 
ft capacity over compressor is sepa- 
rate from 10.2 cu ft storage section. 
Copper refrigerator coils are bonded 
to freezing compartment. In addition 
to temperature control (lower dial) 
designed for 1 F differential, zoned 
dial above shows inside temperatures. 
Alarm signal built in warns of power 
interruption, at remote locations if 
desired. Cabinet, styled by Brooks 
Stevens, has indented horizontal and 
vertical lines to increase rigidity. Fin- 
ish is two-coat baked enamel on 
bonderized steel, inside and out. 


Ben-Hur Mfg. Company 








See res SOE 


Radiant Glass Heater 


Resistance grid is electrically fused into surface of “tempered” 
borosilicate glass to provide high heat dissipation at low surface 
temperature. Fireplace heater shown here is 18 in. high, 23 
in. wide, dissipates 1000 watts with surface temperatures under 
212 F. Also supplied in a double side 1000 watt portable heater 
14 in. wide and 14 in. high, and as a 600 watt tray top 17 x 25 


in. for food warming. Appleman Art Glass Works 
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Hesion Problems and Solutions in 


Step-by-step case-history describes experimental molds and other test 


methods used to overcome critical molding difficulties encountered in 





WM. M. HOYT 


Manager, Plastics Laboratory 
International Business Machines Corporation 


production of an electrical coil for use in 

IBM equipment, data were obtained indicat- 
ing the effect of gate location on the flange strength 
and barrel straightness of injection-molded cellulose 
acetate and polystyrene coil forms. 

It is likely that the fundamentals involved in these 
problems (based on the types of materials tested) 
apply not only to coil forms but to other spools and 
cylindrically shaped objects as well. Although it does 
not seem wise to generalize to any greater extent than 


1D vie the development and initial phases of 


this, it is not uncommon to encounter a series of prob- 
lems such as described here in the production of new 
molded parts where dimensions or physical properties 
of the part are critical. As anyone experienced with 
plastics molding knows, the behavior of plastics ma- 
terials in high-pressure molding is more often than 
not unpredictable. It is felt, therefore, that the method 
used to solve these problems at IBM—experimental 
molds, physical tests, careful analysis of test results, 
and cooperation between material manufacturer, 
molder and product manufacturer—should be of gen- 
eral interest because of its applicability to other mold- 
ing problems. It is particularly hoped that this dis- 
cussion should point clearly to the importance of co- 
ordinating material selection and mold design in order 
to obtain the best molded parts. 

Cellulose acetate was originally selected for this ap- 
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Molding Thermoplastic Coil Forms 





producing parts for business machines; these methods are applicable to 


similar problems likely to be met in design of other plastics parts. 





plication because of (1) its freedom from any tendency 
towards electrochemical oxidation which causes cor- 
rosion of the coil winding; (2) its toughness (provid- 
ing resistance to flange breakage during manufacture) ; 
and (3) economy. Lumarith XM 20039A Black was 
specified and an H3 flow was chosen* since it represented 
the best compromise between the heat resistance of 
the harder flows and the impact resistance of the 
softer flows, both desirable properties for this appli- 
cation. Figs. 1 and 6 show the coil form used in these 
tests. The tolerance of +0.002/—0.000 on the 0.380-in. 
ID hole and the absence of taper in the length of this 
hole were necessary for assembly reasons. 

There was some uncertainty regarding the feasibil- 
ity of molding this spool without a taper on the core 
pin, of holding the tolerance on the 0.380-in. ID, and 
of the effect of gate location on the shrinkage across 
this hole. It was decided, therefore, to construct a 
two-cavity experimental mold which would give the 
answer to these questions. In order to evaluate the 
effect of gate location on part shrinkage, one cavity 
was gated on one flange at two points diametrically 


* Flow temperatures of the various acetates mentioned in this article 
are of the order of 338 F for H5 flow material; 332 F for H3; and 
315 F or H2. 


Table I—Flange Strength of Spools— 
Gated on Flange* 













































(See Fig. 4) 
( 
Conditioning humidity (@ 72 F 
| Point |—— - 
| of 20% RH 75% RH 
impact, | ————_—_—_—_—__ | —_____ 
degrees | Un- | Un- 
Test | from | Gated | gated | Gated | gated 
Specimen gate | end | end end | end 
ddintlee Pneiadlt vlnsldb nach bbl bs lecenlonntll 
All test coil spools | 90 | 1.09 3.3 | 3.96 4.0 
molded at 122Fin | 75 | 1.08 1.4 | 3.08 | 4.0 
a 6-cavity produc- | 60 1.00 3.3 2.10 1.0 
tion mold. Material | 45 0.81 1.2 1.938" | 4.0 
throughout: | 30 1-00) f.4.7 --:3.90 1.0 
Lumarith XM-H3 IS | 1.12 A.O | 3.71 | 4.0 
black acetate { 0 | 1.96 4.6 | 4.41 | 1.0 
Average value | | 4.07 | | 4.0 
| 


* Values shown in the last four columns were obtained by means of a 


special impact testing device; (see Figs. 2 and 3:.) They closely approximate 
inch-pounds of energy required to break the flange. 
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a 4” 
“16 Ore 
Teer] 
ld ree 
0.005 max break - 


Inside surfaces of flanges 
to be free of flash 


Fig. 1—Coil form for IBM equipment designed for 


injection-molded thermoplastics. Absence of taper 
in length of 0.380-in. hole and problem of holding 
to specified tolerances as well as effect of gate loca- 
tion on part shrinkage constituted molding prob- 
lems. A and B indicate alternative gate locations. 
(See Fig. 6 for production-molded forms.) 





opposite (shown at A in Fig. 1) and the other cavity 
was given one gate midway between the two flanges 
(shown at B in Fig. 1). 

After the mold was constructed it was mounted in 
a 2-oz Reed-Prentice press and approximately 1000 
parts produced. As a result of this test run, the. fol- 
lowing conclusions were reached : 

(1) No taper was necessary on the center core’ pin 

to permit its withdrawal from the molded part. 

(2) The +0.002/-0.000 tolerance on the 0.380-in. 
ID could be held. 

(3) Shrinkage on the 0.380-in. hole using the H3 
flow material was 0.003 in. to 0.0035 in., or 
0.008 to 0.009 in. per in. 

(4) The two methods of gating the mold, as de- 
scribed above, produced parts with the same 
molding shrinkage. 

After obtaining these data, a production order was 
placed with a custom molder. He designed a 6-cavity 
mold, each cavity being given two diametrically op- 
posed gates on one flange inasmuch as this method 
of gating was the simpler of the two types investigated 
and the gate removal presented no problem. 

Shortly after the first production parts were sent 
through assembly, reports of excessive flange break- 
age during normal handling procedures were received. 
Investigation confirmed the reports that the flanges 
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Gated end/ 
15% RH, 


Unga ted end) 
75% RH. , 














Gate boca tion 


were brittle, although a checkup of the material and 
molding technique failed to show any cause for this 
condition. A more careful study of several spools 
with broken flanges then revealed that in each case 
only the gated flange was broken. In order to pre- 
scribe corrective measures, it was first necessary to 
know more about the cause of the trouble. Accord- 
ingly, the simple impact tester shown in Figs. 2 and 
3 was constructed. The weight of the impact head 
including members (a), (b), (c), and (d) is 1.09 lb. 

A series of impact tests was then made in which 
the flange strength of two groups of coil forms, one 
conditioned for 5 days at 75 per cent RH and 72 F 
and the other conditioned for 5 days at 20 per cent 
RH and 70 F, was measured at selected points around 
the flanges. Specifically, coil forms in each group were 
tested at points in the same quadrant 0, 15, 30, 45, 60, 
75, and 90 deg from each gate. Six spools were tested 
for each location, giving a total of 12 values which 
were averaged. The test procedure was to raise the 
impact head to the first inch-mark on the upright and 
allow the head to drop. If no fracture occurred, the 
head was raised midway between the first and second 
inch-marks and dropped. This procedure was contin- 
ued, increasing the height of fall 1% in. at a time, 
until the flange either cracked, broke, or bent so that 
the travel of the head was stopped by contact with the 
end of the coil-form barrel. The minimum height of 
the drop, measured in inches, necessary to cause frac- 
ture or complete bending of the flange was arbitrarily 
chosen as the figure representing the impact strength 
of the flange. Inasmuch as the weight of the impact 
head is 1.09 lb, the figures used in Tables I and II 
and Fig. 4 representing height of drop closely ap- 
proximate the energy in inch-pounds required to break 
the flange. After the gated flange was tested, the coil 
form was turned end for end and the ungated flange 
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I- Impact at 0° 
from gate 


ey 
(a) 
Fig. 5—A suggested analysis of gated flange stresses as 
plotted in Fig. 4. Three different points of impact (b) 
are shown—0O, 45, and 90 deg away from gate location. 
Shaded area (adc) may be taken as being practically 
rigid. Area of greatest stress is covered by lines (ss). 


Fig. 4—Pattern of strength variation around coil-form 
flanges, for test specimens conditioned at 75 per cent 
and at 20 per cent RH. Plotted values are from Table 
I and represent data obtained by means of device shown 
in Figs. 2 and 3. Values approximate inch-pounds. 


tested at the same locations. The results of these 
tests are shown in Fig. 4 and in Table I. Study of 
Fig. 4 reveals these two significant properties of coil 
forms double-gated on one flange: 

First, it shows a symmetrical pattern of strength 
variation around the gated flange, due undoubtedly 
to stress concentrations at the gates, while at the same 
time the greater and more uniform strength of the 
ungated flange is evident. Contrary to the commonly 
accepted fact that the gated area is not as structurally 
sound as other areas of a molded part, the pattern 
in Fig. 4 apparently indicates that the gated flange 
is neither weakest at the gate nor at the weld line but 
at a point midway between the two. But actually in 
most cases it was observed that the fracture appeared 
to originate at one of the gates. The following ex- 
planation of the apparent greater strength at the gate 
location is based on comment by V. P. Brower, Cela- 
nese Corporation of America: 

Admittedly, the flange was able to resist a 
higher impact force when struck in the vicinity 
of the gate. However, we feel that the gate area 
is subjected to greater stress when the impact 
force is applied at 15, 30, and 45 deg away from 
the gate. Because of this effect the gate area is 
apparently the stronger portion of the flange; yet 
the fact that the gate area is practically always 
the point of failure disproves this conclusion. 
To explain further the results plotted on Fig. 4, 
it is necessary to refer to the three sketches in 
Fig. 5 which analyze the gated flange stresses 
at three different points of impact, namely 0, 
45, and 90 deg respectively. In all sketches the 
shaded area of the flange (adc) is that portion 
which can be considered practically rigid. The 
radius of impact contact is designated by (b), 

It is proposed that the area of greatest stress is 
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Fig. 6—Changes in gating of coil-form cavity are shown 
_in these full shots from a 6-cavity production mold before 
(a) and after (b) modification. 
cally opposed gates on flange in the first and the single 


Note the two diametri- 


gate midway between flanges in the second design. But 
further design modification was needed. See Fig. 7. 


that area covered by the series of hatch lines, 
(ss). Hence, for impact at 0 deg (Sketch 1) 
from the gate the impact force at (b) produces 
the greatest stress in a reasonably strong area. 
Where (db) is at 45 deg (Sketch II) the area of 
greatest stress falls directly at the gate which 
means that a smaller force is sufficient to cause 
fracture at the gate. At a 90-deg impact (Sketch 
III), the point of impact and hence the area of 
maximum stress are sufficiently distant from the 
gate so that fracture should not occur at the gate. 
Secondly, Fig. 4 reflects the appreciable reduction in 
impact strength of the gated flange exhibited at low 
humidities as compared with the strength of the same 








TABLE Ii—Flange Strength of Spools—Average at all Locations on Both Flanges* 


Fig. 7—Shot from modified experimental mold in which 

double gating at center of barrel and single gate 4 in. 

from one flange were investigated. (An experimental 

mold was also constructed for investigating the smaller 

coil forms shown at the right. Even the small coil form 
will warp if cavity is improperly gated.) 


flange at high humidities. But this is not true with 
respect to the ungated flange; the data given in Table 
I showing comparable impact strengths at the high 
and low himidity but with less uniformity at the low 
humidity condition. 

To test the reversible nature of the effect of humidity, 
some of the group of spools conditioned at 20 per cent 
RH ‘were then placed in the 72-per-cent RH room and 
tested after 5 days. The results checked well with the 
data obtained for coil forms originally conditioned in 
the high humidity. 

After facts discussed above were realized, several 
spools made in the original experimental mold were 

(Continued on page 184) 











Mold Temp. Mold Material | 80% | 12% | 50% | 25% 20% 
One Gate on the Barrel | | | 
Cool 2-cavity-experimental XM-H5 Black (acetate) 1 43-1. 4A 3.35. | %.3 | 3.06 
Cool | 2-cavity-experimental XM-H3 Black (acetate) 1.3 
95 F 6-cavity-production XM-H3 Black (acetate) | 3.2 | 
122 F-145 F 6-cavity-production XM-H3 Black (acetate) 3.8 
95 F 6-cavity-production XM-H2 Black (acetate) | 1.0 
Cool 2-cavity-experimental Forticel 28102 (propionate) | | 4.2 2 3.6 
Cool 2-cavity-experimental Polystyrene 1.0 Be 5.2 
| 
Two Gates on the Barrel 
| 
Cool 2-cavity-experimental XM-H5 Black | 4.45 | 4.6 | 4.75 
| | 
Cool | 2-cavity-experimental | XM-H3 Black | 4.6 
___Cool | 2-cavity-experimental | Forticel 28102 4.5 AAS 





* Values shown in the last five columns closely approximate inch-pounds of energy required to break the flange 
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Indispensable for critical military uses, servo systems have 


Electronic POSILION S@rV0 System | 


many industrial control applications. Development of an in- 


dustrial servo system is here traced with emphasis on special 


HEN THE Askania Regulator Company, 

which had built electronic position servo equip- 

ment for Navy applications, turned to the de- 
sign of industrial servo systems, one important differ- 
ence, as compared with wartime use, was immediately 
recognized. While military operators were trained 
experts, industrial operators may well face this type of 
equipment for the first time, without the background of 
specialized knowledge. Hence, in addition to perform- 
ance specifications, the problem of dealing with non- 
expert operators had to be considered. 

These considerations led to the establishment of the 
following basic design objectives: 

Suitability for operation by non-experts. 
Safety of operation. 

Convenience of operation. 

Accessibility of all component parts. 
Sturdiness under rough operating conditions. 
Flexibility of applications. 

A standard system consists of ‘transmitter, amplifier 
and receiver (Fig. 1). Function of the system is to 
position the load in accordance with the setting of the 
transmitter. Both transmitter and receiver, through 
their slidewires, “report” their positions to the ampli- 
fier. As long as the load is at its desired position a 
state of balance exists, a zero signal is applied to the 
amplifier and the receiver is at rest. Should balance 


oe > 


shows amplifier with built-in transmitter. 
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design objectives, including ease and safety of operation. 


Fig. 1—Standard electronic servo system: Remote transmitter 
for panel mounting is shown at A. Slidewire is supported by cast 
frame. Dial with handwheel and pointer are in front of panel. 
B is a standard amplifier in cast aluminum housing, while C 
Control can be per- 
formed at the remote transmitter or at the amplifier itself. Re- 
ceiver unit composed of motor and cast steel base is shown at D. 
Slidewire is housed in base and coupled to load shaft. 








be disturbed (for instance by setting the transmitter 
to a new position) an error signal would appear at the 
amplifier input and would impel an energy supply to the 
receiver motor. The receiver now rotates in the proper 
direction to drive the load to the newly desired position, 
and it will stop only when the new balance point is 
reached. 

Basic Circuit. Circuit diagram (Fig. 2) has been 
stripped to the bare essentials. The error-detecting 
system is assumed to be a resistance bridge; its un- 
balance or error signal is applied to the input of the 
amplifier. After amplification in a conventional phase- 
inverter stage (Tube 1), signal voltages appear in 
the control grid circuits of two thyratron tubes V2, V3. 
These voltages are equal in amplitude while their phases, 
with respect to the thyratron plate supply voltage E, 
are zero and 180 deg respectively. 

Plate circuits of the thyratrons are connected through 
two coupling transformers to the shading coils of the 
receiver motor where field winding is energized from 
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for Industrial Applications 


An application of 


PAUL GLASS electronic position 
servo system in steel 


Research Engineer industry: Setting of 


Askania Regulator Company furnace regulators 
from remote panel. 


the a-c line. When the motor stands still, equal voltages 
are induced in the shading coils by the motor field. 
These voltages, after step-up in the coupling transform- 
ers, appear in the thyratron plate circuits in addition 
to the fixed plate supply voltage E. 

As long as the thyratrons are not conductive, the 
impedance of the transformer primaries is so high that 
any appreciable current flow through the shading coils 
is prevented. When one or the other tube becomes 
conductive, however, due to application of a suitable 
control grid voltage, a unidirectional current flows 
through the secondary of the respective transformer. 
This current saturates the core material and reduces 
the primary impedance to a very low value. Hence, 
the associated motor shading coil is in effect short- 
circuited and the motor is energized in the direction 
of rotation necessary to rebalance the bridge. By sim- 
ply controlling the saturation of the coupling trans- 
formers, motor control is thus accomplished without 
the use of relays or contacts. 
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To recapitulate, the circuit as shown in Fig. 2 would 

operate as follows: 

1. With zero voltage at the input.of the amplifier, 
both thyratron tubes V2, V3 are nonconductive 
due to a bias voltage e in the shield-grid circuit 
(to be discussed below). 

2. Whenever the error-detecting bridge is unbal- 
anced, however, an error signal is developed 
of an amplitude and phase determined by mag- 
nitude and direction of the error. That part of 
the amplified error signal which is in phase with 
the thyratron plate voltage causes breakdown of 
the associated tube, say V2, during the positive 
half-cycles of the supply voltage. The other tube, 
V3, meanwhile, receiving an out-of-phase control 
grid signal, remains nonconductive. Consequent- 
ly, the motor runs with full speed in a direction 
that reduces the bridge unbalance to zero. 

It is well known that this type of “on-off” control 

is conducive to oscillations, since the load due to its 








Fig. 2—Basic circuit diagram of an electronic position 
servo system. Fig. 3—Oscillogram of anti-hunt volt- 


negative voltage across capacitor C at bottom (see cir- 












Amplifrer 
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Transmitter 





Plate voltage of firing thyratron tube at top; 





inertia will tend to overshoot after arriving at the bal- 

ance point. Therefore, the shield grid circuit of the 
thyratron tubes has been designed to provide an addi- 
tional anti-hunt control voltage. As shown in Fig. 2, 
the shield grids receive their potential from two sources. 
The first is an adjustable a-c bias voltage e arranged 
in phase opposition to the plate supply voltage E. This 
bias voltage prevents breakdown of the tubes in the 
absence of an error signal. It is made variable so that 
the sensitivity of the circuit can be adjusted. 

Second potential source in the shield grid circuit is 
the voltage drop across a resistance-capacitor network 
R,C. As soon as plate current flows, due to breakdown 
of one or the other tube, the capacitor through a recti- 
fier is rapidly charged to a voltage depending upon the 
adjustment of the cathode or anti-hunt potentiometer 
r. This capacitor voltage, appearing as negative shield 
grid potential, is strong enough to stop conduction of 
the firing tube after only one half-cycle of current flow. 
It will then leak off through the parallel resistor R until 
the combined grid voltage has become positive enough 
to allow another current pulse to occur. This is shown 
in the oscillogram Fig. 3. The highest (least negative ) 
points of the capacitor voltage (bottom curve) cause a 
one-cycle breakdown period of the tube to occur, which 
is followed by a two-cycle off-period during which the 
sharply increased negative capacitor voltage prevents 
further conduction. 

Since the time interval between pulses, i.e. the num- 
ber of nonfiring half-cycles, is determined by (a) the 
amplitude of the error voltage, and (b) the adjustment 
of the anti-hunt potentiometer r, the motor speed chang- 
es with error voltage as shown in Fig. 4. Motor runs 
with full speed as long as it is far away from, the balance 
point (large errors). When it approaches the balance 
point, however, it will slow down according to the 
selected speed curve. Obviously, the higher the inertia 
of the load, the slower an approach will be chosen in 
order to avoid oscillations. Thus, by adjusting sensi- 
tivity (e) and the anti-hunt component (r), the system 
can be adapted to a wide range of operating conditions. 
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cuit diagram Fig. 2). Fig. 4—Graph shows motor speed 
as a function of error voltage. Different characteristics 
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Error voltage 


can be selected by adjusting anti-hunt potentiometer. 
System is adaptable to wide range of conditions. 


Particular attention was paid to the problem of 
voltage fluctuations of the supply line. The circuit is 
so designed that the line voltage may vary by as much 
as 20 per cent without any effect on the balance point 
of the receiver or on the stability of the system. 

Although the basic circuit, as here described, and 
built into a small and compact unit, operates most 
satisfactorily, it does not fulfill all the design require- 
ments previously established for an industrial unit. A 
good deal of additional work was required to supple- 
ment the basic circuit and to provide the mechanical 
design features which could fulfill the desired specifica- 
tions. 

Features of Industrial Circuit. Amplifier circuit dia- 
gram is shown in Fig. 5. Transformer T7 has been ar- 
ranged to furnish proper voltages for the power supply 
section (Tube V5), the bias potentiometer R17, the 
tube heaters, and the bridge connected to terminals 10, 
11. Further comparison of Figs. 2 and 5 reveals that 
a number of new features have been added to the in- 
dustrial circuit. 

Built-in Transmitter. Fig. 5 shows a built-in trans- 
mitter R28, mounted on the front panel of the amplifier, 
and an input switch S/ used for selection of the desired 
transmitter (remote or panel). At the remote trans- 
mitter station an indicator can be provided to reveal at 
all times the position of switch S/. 

Null-Balance Indicator. Unless a separate back in- 
dicator is used, the operator would have no means of 
knowing whether the receiver is at the desired balance 
position, since the load may be many hundreds of feet 
remote from the amplifier. In order to make possible 
a continuous check of the proper functioning of the sys- 
tem, a null-balance indicator has been incorporated in 
the amplifier. As seen in Fig. 5, an adjustable portion 
of the input or error voltage (R1) is rectified and 
applied as negative bias to the grid of a thyratron tube 
V4. In the absence of an error signal, no grid voltage 
is applied to the tube and, consequently, plate current 
flows through signal lamp WL and resistor R32. In- 
candescence of the lamp, therefore, indicates that the 
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receiver is at its desired position. When an unbalance 
occurs, however, a negative grid bias is applied to V4 
and conduction stops. Absence of light warns the op- 
erator that balance between transmitter and receiver 
is disturbed. By varying the voltage tap of potentiom- 
eter 1, the sensitivity of balance indication can be 
adjusted and any desired zone of unbalance may be 
selected beyond which a warning signal is given. 

In certain cases, it may be desirable to add an audible 
signal to the visual indication, or to perform certain 
other functions whenever the preselected zone of un- 
balance is exceeded. For this purpose, resistor R32 is 
shorted and an external relay is connected between ter- 
minals 7 and 12. This relay can now initiate any de- 
sired action simultaneously with the visual warning 
signal. 

Selector Switch. <A five-position selector switch S3 
is arranged in the thyratron plate circuit. In its “con- 
trol” position, as shown, it simply completes the cathode 
return. In its “decrease” or “increase” positions, an 
alternating current is sent through one or the other 
transformer secondary, causing the flow of normal 
shading coil current. .The motor can, therefore, be 
operated independently of the amplifier circuit. It can 
be stopped at any point by moving the switch to one 
of its “off” positions. 

Monitor Lights. An invaluable aid to operation of 
the system is furnished by the monitor glow lamps JL 
connected across a voltage dividing network in such a 
way as to indicate the flow of plate current through the 
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Some Industrial Applications 
for Electronic Position Servo Systems 





NOTE: An electronic position servo system is a means of 
accurately positioning a load under the command of a re- 
mote transmitter. Typical of elements that might be re- 
motely controlled are valves, throttles of engines, setting 
elements of automatic controllers and variable speed drives, 
in addition to a host of other devices. Among the many 
industrial applications that can benefit from such a system 
are the following: 
(A) Industrial devices that necessarily are installed 
at inaccessible locations, yet must be controlled. 
(B) Operation of equipment in hazardous locations, 
for instance, high-voltage installations which may 
endanger the operators. 
(C) Control of industrial equipment at a remote point 
instead of at the place of its installation. 
(D) Where a multiplicity of dispersed equipment is 
to be controlled a central control station can in- 
crease convenience and efficiency of operation. 





corresponding thyratron tubes. By means of these 
lamps, the condition of the system is revealed to the 
operator at all times showing every pulse of energy 
delivered to the motor and the direction of energization. 

Flexible Output Circuit. Output of the amplifier is 


designed for operation of devices other than shaded-pole 
induction motors. 


By simple insertion of three jump- 






7o receiver 


W5v 60cye. 


Fig. 5—Industrial electronic position servo system showing elements of basic circuit and additional features. 
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ers, the circuit can be converted to voltage output opera- 
tion, with the glow lamps continuing to serve as moni- 
tors. 

Tube Protection. A time delay relay (T.D.) is 
connected in the cathode return of the thyratron tubes 
to protect these tubes from premature conduction. The 
operator is relieved from the burden of observing the 
warm-up period required in the interest of long tube life. 

Transformer Protection. To protect the high voltage 
winding of power transformer 71 from possible over- 
load, a fuse F is arranged in the power supply circuit. 
In case of a short in this section, the fuse will inter- 
rupt the current flow before any damage to the trans- 
former can occur. 

Single Line. Connection. A single line connection 
to terminals 8 and 9 furnishes power through main 
switch $2 to the complete system. Terminals 6 and 7 
are provided to supply line voltage to the receiver 
while terminals 10 and 11 furnish bridge voltage to 
transmitter and receiver. 

Selection of Parts. Standard parts are used wher- 
ever possible to simplify replacements. By careful 
selection and conservative rating of all elements, high 
life expectancy of the system was obtained. 

Failures and Trouble Shooting. Particular atten- 
tion was given to the problem of trouble shooting by 
non-expert operators. The following requirements 
were established: (1) Failures should manifest them- 
selves before any serious damage can develop. (2) 
The system should fail safely. (3) Operator should be 
in a position to find the source of trouble as speedily 
as possible; and (4) he should be able to remove the 


trouble wherever possible. 
First of these points has already been discussed in 


Fig. 6—Mechanical features of design. A, shows 
cabinet design of amplifier; complete ampli- 
fier circuit is mounted on door for easy re- 
placement. B illustrates the hinged chassis that 
exposes wiring and components for easy check- 
ing. Design of receiver with open base is 
shown at C. Potentiometer is coupled to load 
shaft through gear. 


connection with the null-balance indicator. If the re- 
ceiver, for whatever reason, fails to reach the desired 
position, a warning signal is given. Thus, the operator 
can intervene early to remove the source of the trouble. 
Moreover, the operation of the system is continuously 
monitored by the indicator glow lamps. 

Second requirement was met by designing the sys- 
tem for safe failure. If any of the tubes fails to conduct 
current, or if the line voltage fails, the receiver will 
remain in its last position. If the balance indicator 
circuit itself fails to conduct current, it will report its 
own failure. 

Many features discussed in the preceding section 
were incorporated for the sake of convenient and safe 
operation of the system. Their value is greatly en- 
hanced, moreover, when they are considered in connec- 
tion with the trouble-shooting problem (the third re- 
quirement stated above). By means of these features, 
the circuit can be broken down into a number of sec- 
tions, each of which can be examined separately without 
the help of any test equipment. It was not difficult, 
then, to devise a series of tests which can be applied 
in a certain sequence to localize a source of trouble. 
These tests enable even non-expert operators to elimi- 
nate troubles for which, otherwise, the help of experi- 
enced servicemen might be required. Conversely, a 
failure check list was devised dealing with a number of 
simple faults and describing the results to be expected 
for each of the standard tests. 

Finally, to meet the fourth requirement, easy access 
to the faulty part and quick replacement should be pos- 
sible. This point leads to a description of the mechan- 
ical design features of the system. 

Mechanical Design. Although good appearance was 
emphasized, especially in the design of the panel-mount- 
ed units, the functional requirements were considered 
of prime importance. Thus, two specifications were 
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Fig. 7—Some types of transmitter-receiver characteris- 
tics: Multiplication or division (a-b); parallel shift (c). 


established for the amplifier; (1) The complete ampli- 
fier circuit should be removable within a matter of 
seconds without the use of tools; and (2) every com- 
ponent of the amplifier circuit should be easily accessi- 
ble under normal operating conditions. 

To accomplish these aims, a cabinet design was 
adopted, as shown in Fig. 6. The amplifier circuit, 
mounted on the door of the cabinet, is connected through 
cable and plug to a receptacle in the rear. External 
wiring is made to a rear terminal box. It will be noted 
that the amplifier proper can be removed from the panel 
by simply pulling the cable plug and lifting the door off 
its hinges. Thus, a spare amplifier may be inserted 
within a matter of seconds, without the use of tools or 
without any disturbance to the permanent panel wiring. 
For facilitating inspection of circuits, a hinged chassis 
is provided on the inside of the door. This chassis can 
be dropped to a horizontal position. Tests can be made 
while the circuit is in normal operation. 

Four adjustable potentiometers provided in the ampli- 
fier circuit are mounted on the side of the chassis inside 
the cabinet. Shafts are well protected against accidental 
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Fig. 8—Combination of electronic servo system and 

hydraulic power unit, installed aboard ship for remote 

transmission from pilot house to engine room. Note 

remote transmitter A; amplifier with built-in trans- 
mitter B; and receiver D. 


tampering, yet they are easily accessible whenever ad- 
justments are to be made. A strong and dustproof 
housing for the amplifier circuit is provided by the cast 
aluminum cabinet and gasketed door. 

Similar principles were followed in the design of 
transmitter and receiver. The receiver motor is mount- 
ed on top of a base and is coupled to the output shaft 
through a simple lever system. After removal of the 
side plates, the interior of the receiver base is easily 
accessible. Two pushbuttons for each direction of ro- 
tation allow for manual operation of the receiver at the 
place of its installation. 

Applications. Flexibility of this electronic servo sys- 
tem makes it possible to cover a broad variety of appli- 
cations. Relationship between transmitter and receiver 
positions is by no means fixed. It is quite simple to 
obtain characteristics of a type indicated in Fig. 7. 
Other relationships, including nonlinear characteristics, 
can be obtained. 

Multiple systems also can be set up. It is frequently 
desired to simultaneously control from a single master 
transmitter a number of receivers that are to be posi- 
tioned according to the same or to different principles. 
Standard units of the servo system are immediately 
suitable for applications of this kind, as for instance 
operating five different receivers from a single trans- 
mitter, 

Error-detecting systems other than resistance bridges 
can be used. As examples, synchros, inductance bridg- 
es and differential transformers may be mentioned. 
Extension to automatic control applications is imme- 
diately possible. 

A combination of the electronic servo system with hy- 
draulic power units offers the possibility of utilizing 
the particular advantages of both systems. A system 
of this type (Fig. 8) produces a torque output of ap- 
proximately 4000 Ib-in. ooo 
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i—Portable Sewing Machine 

Electrically driven home sewing machine is supplied in 
a carrying case which opens out to form a work table. 
Glareless recessed light built into upper arm of machine 
illuminates entire working area. Universal motor is 
electronically shielded to prevent radio and television 
interference. Stitch length and forward or reverse action 
regulated with a single control. Knee operated speed 
control folds for stowing in case. Aluminum alloy frame 
reduces machine weight to 14% Ib. 

Made by Tovaro Works, Geneva. Distributed in United 
States by Elna Corporation, New York. 


2—From Czechoslovakia 


Among the various types of industrial equipment in- 
cluded in the Czechoslovak Industries Fair recently in 
New York were the three shown here, displayed to 
attract importers and local distributors. The Skoda 
gear motor is a totally enclosed fan cooled type with 
cooling fins cast integral with the main motor housing. 


Rating and performance meet NEMA standards, but 
dimentions do not. Portable shear made by Lakov was 
one of a complete line of light-weight portable tools with 
aluminum alloy frames. Each model had the distinctive 
polished band shown in the illustration. The telephone 
set built by Tesla combined a dial desk set with a five- 
station panel. Case was one-piece molded black plastics. 
Products of the nationalized electrical industry, Kovo 
Ltd., Jungmannova 29, Prague II, Czechoslovakia. Local 
contact, Overseas Mercantile Corp., New York. 
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As industries abroad recover, their 
new products will meet and compete 
with American designs both here at 
home and in our export markets. The 
ability of their designers should not 
be ignored, as these examples show. 


3—Watchmakers Lathe 


Replacing the conventional design (below) which was 
for many years the standard type for fine machining, the 
new model combines all of the former precision and 
accuracy with attractive appearance and greater protec- 
tion. Yet all operating controls are easily accessible. 
Instead of polished nickel finish, new design has gray 
enamel. Wider range of attachments and combination 
units added to increase versatility. Designed for %4 hp, 
1425 rpm motor drive, with 15 spindle speeds from 300 
to 6,500 rpm provided by step pulleys. 

Made by Pultra Limited, Manchester. Sold here by 
Lorber Export Import & Purchasing Co., New York. 


4——Laboratory X-Ray Machine 


X-ray diffraction unit designed for metallurgical re- 
search work is built around a 4-window hot filament 
demountable tube, with continuously pumped vacuum. 
Replaceable heated filaments give increased beam in- 
tensity, reduced exposure time and less critical vacuum 
conditions. Controls designed to prevent or stop opera- 
tion if vacuum, vacuum pump, anode cooling water sup- 
ply or heater fails. All electrical controls and circuits 
are mounted on a detachable control panel with push- 
button controls arranged in normal order of use from 
left to right. Continuous adjustment of operating voltage 
is provided by adjustable ratio transformer with control 
wheel inset in front panel. 

Made by Hilger & Watts, Ltd., London. Offered for 
sale in the United States by Jarrell-Ash Co., Boston. 
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Instruments for Measuring 


Sound and Vibration 


Problems of sound and vibration in engi- 
neering testing are related but instrumenta- 
tion is different. Here are the instruments, 
their advantages, limitations and frequency 
ranges, for both production and laboratory. 


WILLIAM R. SAYLOR 
Engineer 
General Radio Company 


ITH few exceptions the instruments employed 

for the measurement of noise and vibration dif- 

fer from one another mainly in the type of 
transducer (microphone or pickup) employed and the 
frequency range covered. Measurement of sound or 
noise for most problems is confined to frequencies within 
the range of normal hearing. While the human ear is 
capable of detecting frequencies as low as 20 cycles per 
sec and as high as approximately 20 kc, sensitivity varies 
markedly with frequency and amplitude and differs from 
individual to individual. Maximum response may be 
considered to be in the vicinity of 1000 cycles and a 
single decade of frequencies from 250 to 2500 cycles is 
adequate for voice communication. The response nor- 
mally provided in commercial sound-measuring equip- 
ment extends from 25 to 8500 cycles. This range en- 
compasses the frequencies which are important in 
practically all sound measurement work, whether the 
problem has to do with industrial noise at one extreme 
or the characteristics of a broadcasting studio at the 
other. 

In measuring vibration of solids, frequency span can- 
not be bounded this simply. Many vibration problems 
stem from the response of the human body to periodic 
motion. Here low frequencies are important and the 
pertinent range will extend from perhaps 0.1 to 100 
cycles. At the other extreme, problems involving the 
resonance characteristics of physical components and the 
resultant stresses encountered often require the measure- 
ment of accelerations and forces at frequencies as high 
as 600 to 1000 cycles. At these high frequencies rela- 
tively enormous accelerations are required to produce a 
tactile or visible indication of vibration since displace- 
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Fig. 1—Overall free-field frequency responses for 

sound level meters, as specified in ASA Standard 

No. Z24.3-1944, are set up to conform closely with 
that of the ear for three sound intensity levels. 


ment for a given acceleration varies inversely with the 
square of the frequency. 

Vibration-measuring instruments, therefore, may be 
expected to vary in form and capabilities much more than 
those designed for the measurement of sound. The 
sound level meter employs a microphone which converts 
a sound pressure wave into a measurable voltage. This 
voltage is amplified and ultimately actuates an indicating 
meter, a string or cathode-ray oscillograph, a rectifier in 
a sound level recorder, or the stylus of a pen motor. 
This is not necessarily true of the vibration meter. Here 
the prime measuring element may be a Rochelle salt 
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Fig. 2—General Radio type 759-B sound level meter 
is a portable battery-powered instrument designed to 
meet standards given in Fig. 1. Crystal microphone 
swings into recess in top of the case when not in use. 


crystal, a moving coil in a magnetic circuit, a strain gage, 
a stroboscopic light, or simply a vibrating reed. The 
useful results may take the form of a meter indication, 
a recorded “level,” an oscillograph trace, or a pen motor 
record as in sound measurement work. On the other 
hand, an investigation with a stroboscope or vibrating 
reed gives a direct visual or photographic indication of 
the vibration amplitude and frequency. 

Fundamental Sound Instruments are built to Amer- 
ican Standards Association Standard No. Z24.3-1944 
which specifies the minimum characteristics of sound 
level meters acceptable for noise measurement in indus- 
try. Important among these are the stipulations that 
three frequency responses be provided to conform with 
the response of the human ear at sound levels of 40 db, 
70 db and 110 db (flat response). These curves are 
reproduced in Fig. 1. It is further required that the 
meter afford rms addition of sound wave components 
to within definite limits and that the dynamic character- 
istics of the meter conform with that of the ear. 

An instrument meeting these specifications is shown 
in Fig. 2. This General Radio type 759-B sound level 
meter provides in a portable battery-operated assembly 
a means for measuring over-all sound pressure levels 
from 24 to 140 db. The microphone is a diaphragm- 
actuated Rochelle salt crystal unit with omnidirectional 
characteristics. A high level output circuit permits 
coupling to analyzers or other equipment without in- 
troducing error in the indications of the meter from the 
loading of these units. 

Another instrument which features extreme portabil- 
ity while meeting the standards with few sacrifices in 
range, accuracy, and facility in tube replacement is the 
Hermon Hosmer Scott, Inc. type 410-A sound level 
meter pictured in Fig. 3. Hearing aid tubes and batteries 
are employed in this instrument. 

Basically, substitution of a vibration pickup for the 
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Fig. 3—Subminiature tubes and batteries reduce the 
size and weight of the Hermon Hosmer Scott type 
410-A sound level meter. Crystal microphone and 
indicating instrument are mounted in opposite ends. 





microphone is all that is necessary to convert a sound 
level meter into a vibration meter, and as a matter of 
fact several companies offer accessories to effect this 
change. Typically, both General Electric and General 
Radio supply an inertia-operated crystal pickup with 
a control box to produce sound level meter readings 
proportional to acceleration, velocity, or displacement. 
The main disadvantages of this combination are twofold 
in that low-frequency response is limited to 25 or 30 
cycles by the characteristics of the sound level meter 
itself and indications in decibels must be converted each 
time to the more usual vibration units. 

Westinghouse makes a vibrograph which is essentially 
a mass mounted on weak springs to give a low natural 
frequency. The instrument is designed so as to afford 
a direct record on film of the relative motion of a stylus 
and the seismic mass, with flat response extending from 
about 20 to 250 cycles. Double amplitudes from about 
0.1 to 60 mils are recordable within the frequency range. 
Fig. 4 shows this vibrograph and a sample record which 
is read through a low power microscope. 

Several crystal manufacturers, notably Brush Devel- 
opment and Shure Brothers make Rochelle salt vibration 
pickups. The Brush type DP-1 unit is a displacement 
type with a sensitivity of approximately 200 millivolts 
per mil, capable of reproducing motions up to a maxi- 
mum of about 10 mils. It is preferable to inertia-operated 
pickups for certain work involving the measurement of 
small amplitudes at low frequency because of its rela- 
tively high voltage output under these conditions. 

Greater versatility of inertia-controlled pickups makes 
these more valuable in the majority of applications. The 
Brush type VP-5 and Shure type 61-B pickups are 
similar in characteristics with sensitivities of the order 
of 2.5 mv/in./sec?. High frequency response is flat to 
600 or 700 cycles with the first natural frequency of the 
crystal assembly in the vicinity of 1400 cycles. The low 
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end can be carried to 1 or 2 cycles by using a load re- 
sistance of 20 megohms or more to eliminate the effects 
of crystal capacitance. These pickups are capable of 
handling displacements over an extremely wide range 
from a few micro-inches to several feet for accelerations 
no greater than about 10 g. 

An example of a complete instrument employing an 
inertia-controlled pickup is the General Radio type 761-A 
vibration meter shown in Fig. 5. It comprises a cali- 
brated high-gain amplifier coupled to a vacuum-tube 
voltmeter arranged to give indications of acceleration 
directly in in./sec? rms. Integrating networks are also 
included and can be switched into the circuit to convert 
the acceleration wave from the pickup into velocity or 
displacement as desired. Response is flat from approxi- 
mately 2 to 1000 cycles and the dynamic range extends 
from 0.16 to 3900 in./sec? acceleration and from 16 
microin. to 30 in. displacement. Within this range dis- 
placement measurements are further limited only by the 
fact that the acceleration must never exceed 10 g. or 
3900 in./sec?. An independent output circuit permits 
coupling to analyzers, recorders, or oscilloscopes for 
investigating waveforms in more detail. 

These are examples of the basic units required for the 
measurement of sound and vibration, but more special- 
ized instruments are often needed or desirable for com- 
plete and accurate work. 

Sound Testing in Production is most frequently en- 
countered in routine production control. The washing 
machine manufacturer is bothered with sporadic com- 


Fig. 4—Westinghouse direct recording vibrograph has a 
moving film on which vibration amplitude is recorded, 
and then read through a low power microscope. Double 
amplitudes up to 0.060 in. are recorded without dis- 


tortion from 20 to 250 cycles. Typical record below. 
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plaints that his machines are noisy ; the oil burner manu- 
facturer is dissatisfied because the fractional horsepower 
motors he is getting are not uniformly quiet ; the clock- 
maker finds a percentage of his output unacceptable be- 
cause of hum. The usual first attempt at solution is 
through the establishment of inspection by ear. Results 
vary with the time of day, the season, the production load, 
and even the inspector’s temper and temperament. 

Use of the sound level meter as an inspection tool 
minimizes these deviations by establishing the inspection 
on a quantitative basis. It substantially eliminates the 
effects of fatigue and assures uniformity over long pe- 
riods of time. It is not, however, a complete substitute 
for the human ear in this kind of work. The instrument 
measures sound intensity and cannot interpret sounds to 
determine the psychological effect. Thus, an oil burner 
whistle or an intermittent belt squeak in a refrigerator 
compressor will be very apparent and annoying to an 
inspector even though a meter will not detect its presence, 
Aural and instrument inspection must, therefore, supple- 
ment one another for maximum effectiveness. 

When a violin concerto is being performed by a sym- 
phony orchestra, the silencing of the solo instrument 
would often result in a negligible change in sound level, 
and an attempt to measure the output of the solo violin 
by instrument in the presence of the full orchestra would 
be useless. The ear hears the violin because it is playing 
something different, not because it is playing louder than 
the orchestra. In a similar way, the ear can detect the 
noise from a small motor even though it is many decibels 
below the background noise on the production floor, but 
a sound level meter will not show the motor noise at all. 


For most efficient use the microphone and equipment 
under test must be located where the noise from other 
sources is 10 db or more below the level being measured. 
The curve of Fig. 6 relates the error in test noise indi- 
cation to the difference between total noise and_back- 
ground noise alone. 


From this it is seen that the error 
is well under 0.5 db when the background level is down 


Fig. 5—An inertia controlled pickup feeds a vacuum 
tube voltmeter through a high gain amplifier in this 
General Radio type 761-A vibration meter. Meter is 
calibrated to read directly in acceleration, velocity or 
displacement over a range from 2 to 1000 cycles. 
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Fig. 6—Since background noise level directly affects 
accuracy of measurement, a sound insulated room may 
be required when general noise level otherwise would 
be within 10 db of the measured sound. 


10 db and that the corresponding error is 3.0 db when 
background and test noise are equal. For these reasons 
it is often necessary to house the microphone and test 
piece in a sound-insulated box or booth or even in a well 
insulated room. Sound-proofing methods or acoustic 
wall treatment will not be discussed here, but are fre- 
quently needed for sound isolation. 

Bandpass analyzers can also be used to reduce the 
effects of background noise. The best known equipment 
in this category is the Western Electric noise analyzer 
composed of the 700-A or 701-A sound level meter and 
the 731-A filter set. The complete equipment is shown 
in Fig. 7. The filter set in this assembly affords a choice 
of 13 low-pass and 13 high-pass filters. One of each 
can be used simultaneously in combination as a band-pass 
filter so that any portion of the audio spectrum from 50 
to 4800 cycles can be chosen. With the help of a set 
like this, ambient noise troubles can be reduced effectively 
in many instances where the sound to be measured is 
localized to a single frequency or a relatively narrow 
band. To use the analogy of the concerto again, adjust- 
ment of the filter set to attenuate all frequencies outside 
the violin register is the same as silencing all of the lower 
pitched instruments in the orchestra. The relative con- 
tribution of the solo violin then is much greater and 
chances of measuring its output with the sound level 
meter are enhanced. 

In practice, a combination of sound insulation and 
band-pass analysis techniques is often used with success 
where neither one alone would be adequate. A third 
method of attack is through the use of a vibration pickup 
instead of a microphone. There are times when the dis- 
turbing noise is either generated by or directly related to 
vibration of accessible surfaces of the assembly under test. 
If the vibration frequencies are within the range of the 
pickup, this affords a reliable means of separating test 
noise and background. The results cannot be interpreted 
in terms of decibels relative to the standard sound pres- 
sure reference level of 0.0002 dynes/cm?, but for pro- 
duction control purposes where intercomparison of indi- 
vidual units is of prime importance, an arbitrary standard 
of excellence serves as well. 

A, great deal of work must still be done in the establish- 
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Fig. 7—Effects of background often can be reduced by 

selecting a narrow frequency range. This Western Elec- 

tric analyzer has 13 low-pass and high-pass filters cov- 
ering a range from 50 to 4800 cycles. 


ment of sound test codes in the electrical industry. The 
March 1939 Bulletin No. 520 of the AIEE is a basic 
code which specifies certain broad procedures to be fol- 
lowed in the noise measurement of many classes of elec- 
trical machinery. Currently a revision of this code is 
being undertaken by the American Standards Associa- 
tion in collaboration with the AIEE in an attempt to 
make it universally applicable. Supplementary codes 
further limiting test practice are needed and have mate- 
rialized in relatively few portions of the industry. 

Development Laboratory Approach in sound meas- 
urement work must usually involve a careful analysis of 
the spectrum emitted by the machine being investigated. 
This type of measurement is often time-consuming and 
recording equipment can be used to good advantage. 
The fundamental procedures necessary for obtaining 
maximum information from the development tests are: 

1. Analysis of sound spectrum under normal op- 
erating conditions. 

2. Prediction of pitched components through study 
of mechanical and electrical design. 

3. Determination of natural frequencies by forced 
vibration from an external source. 

4. Correlation of 1, 2, and 3 above. 

In accumulating information by these methods the aim 
is to provide a sound basis for modification or redesign 
and to avoid the unnecessary expense and waste of time 
associated with haphazard redesign on a hit-or-miss plan. 

Analysis schedules should be set up to give data on 
the frequencies and amplitudes of all important pitched 
components. In addition, a band-pass analysis is valu- 
able if there is an appreciable amount of unpitched sound 
energy produced. (The combustion noise from an oil 
burner is a good example of unpitched sound.) The use 
of the Western Electric octave-band analyzer has been 
mentioned for reduction of background noise effects. 
It is also well adapted for measuring the distribution of 
unpitched sound energy over the spectrum. 

For identification of pitched components, a continu- 
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Fig. 8—Continuously tunable sound analyzer, General 

Radio type 760-A, has a resistance-capacitance amplifier 

network with a constant percentage pass band, giving 
a wider pass band for higher frequencies. 


ously tunable amplifier using a resistance-capacitance 
network to obtain its selectivity offers certain advan- 
tages relative to other types. Most important among 
its features for analysis of machinery noise is the char- 
acteristic constant percentage pass band. Thus, in the 
General Radio Company type 760-A sound analyzer 
shown in Fig. 8, the pass band is approximately 2 per 
cent of the center frequency over the entire tuning range 
from 25 to 7500 cycles. The response for center fre- 
quencies of 25, 400, and 6000 cycles is shown and com- 
pared in Fig. 9 with the response typical of a heterodyne 
form of instrument. Since the pitch of fhost components 
in machinery noise is usually directly proportional to 
the fundamental rotation or operation rate and since this 
rate will often deviate a small amount about a mean fre- 
quency, it is evident that a pass band which gets broader 
in cycles with increasing frequency is distinctly helpful. 

The purpose of the second step is to provide a back- 
ground of familiarity with the design being tested for 
use in interpreting the sound analysis. As an example, 
let us consider a 2-pole 60-cycle induction motor geared 
to its load through a 100-tooth pinion and 80-tooth fol- 
lower and operating at 10 per cent slip. Obviously a 
120-cycle component is to be expected because of the 
electrical stresses between turns in the stator. A similar 
component but at 12 cycles (double the slip frequency ) 
may be expected because of the currents flowing in the 
rotor, but this may be ignored from the sound measure- 
ment point of view since it is below the audible range of 
frequencies. Rotor shaft unbalance would produce a 
frequency of 54 cycles, and most probable gear tooth 
noise would be at the tooth frequency of 5400 cycles. 
Eccentricity in the pinion would contribute a 54-cycle 
fundamental, while a similar condition in the follower 
alone would generate 67.5 cycles. Simultaneous eccen- 
tricity of both gears would produce a 13.5-cycle com- 
ponent which is also subaudible. Harmonics of these 
components can be expected, and it is here that knowl- 
edge of the possible subaudible fundamentals may be 
valuable. 

Resonance studies are less frequently performed than 
are the other listed steps largely because expensive and 
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Fig. 9—As compared with a heterodyne wave analyzer 

with a constant width band (dashed line) the degener- 

ative sound analyzer shown in Fig. 8 has a band width 
of 2 per cent of the center frequency (solid line). 


little known equipment is required to produce the excita- 
tion. While the tests cannot always be justified, they 
frequently provide large dividends by uncovering dam- 
aging resonant conditions which are susceptible to exci- 
tation from external sources in the field. 

Vibration motors constructed on principles long used 
in the design of dynamic loudspeakers have now been 
used for a number of years by several airplane manu- 
facturers to study modes of vibration of the aluminum 
skin covering fuselages. General Electric has also used 
the technique effectively in studies of turbine blade 
resonance. To the author’s knowledge, the MB Manu- 
facturing Company is the only concern making units of 
this type for commercial sale. Models are now available 
in several sizes including a small 25-lb. motor. 

A typical exciter is shown in Fig. 10. It consists of a 
heavy magnetic structure energized by a d-c field 
coil. The magnetic circuit produces a radial field in the 
annular air gap where the driving coil is located. The 
coil is mounted on the moving structure which in turn is 
supported by flexible connectors giving the vibrating 
system a low natural frequency. The force developed is 
directly proportional to the current in the drive coil so 
that amplitude and frequency are easily controlled by 
rheostat adjustment at the power supply. Sinusoidal 
forces up to a peak value of 200 lb at frequencies ranging 
from 3 to 500 cycles are available from the unit pictured. 
A pickup coil or calibration coil is available for mounting 
on the moving system so as to link a stationary magnetic 
field and generate an open circuit voltage proportional 
to the velocity. With this calibration feature, the vibra- 
tion motor finds an added application as an instrument 
for standardizing vibration pickups over a wide fre- 
quency range. Complete test pieces weighing up to 20 
lbs can be mounted directly on the shake table of the 
motor, but heavier units must be separately mounted and 
driven by the motor used as a force generator. 

Stroboscopes can be appropriately considered at this 
point since this class of instrument is useful in conjunc- 
tion with the vibration motor for localizing resonance 
and identifying a portion of the structure which is 
resonating. The sound-measuring equipment being 
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Fig. 10 (Left)—For vibration studies, this MB Manu- 
facturing Co. magnetic exciter delivers sinusoidal forces 
up to 200 Ib over a frequency range of 3 to 500 cycles. 


employed will usually show resonance by an increase in 
indicated level, but it is not suited for point-by-point 
investigation to determine the member at fault. 

With a high-level exciter properly tuned, the reso- 
nating element will usually vibrate with visible amplitude. 
If the member is then examined under stroboscopic light 
with the flashing rate and vibration rate almost synchro- 
nized, the action can be observed in apparent slow 
motion. The Strobotac and Strobolux made by the Gen- 
eral Radio Company are widely known industrial strobo- 
scopes which are eminently suited for this type of work. 
The former instrument is operable either from a con- 
tactor or from its internal multivibrator at speeds of 
from 10 to 250 flashes per sec. A special low-speed cir- 
cuit can also be added to bring the minimum rate down 
to 1 per sec. The Strobolux is tripped by the Strobotac 
and emits a blue-white light of adequate intensity for 
cutting through average indoor background lighting at 
rates up to 100 per sec. It supplements the Strobotac 
for greater intensity or larger fields of illumination. 






Fig. 12 — Translu- 
cent rotating disks 
geared at semitone 
intervals and driven 
by a tuning fork 
generator are lighted 
from behind by a 
stoboscopic lamp flashed by sound picked by the micro- 
Phone. Frequencies can be measured with 0.05 per cent 
accuracy over a range from 32 to 4000 cycles. Made by 
C. G. Conn, Ltd., for tuning musical instruments. 
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Fig. 11 (Right)—For photographing vibrating mem- 
bers the General Radio strobolume delivers a white light 
of high intensity but only 50 microsec duration. 


For low-speed stroboscopic work and industrial flash 
photography, a new General Radio instrument, the type 
1532-A Strobolume shown in Fig. 11, emits a very high- 
intensity white light. The instrument is designed for 
operation directly from a contactor but can be flashed 
from the Strobotac as well. The light output is too 
intense for protracted use in visual studies without eye 
strain, and the manufacturer, therefore, recommends 
that the operator use high-quality dark glasses. The 
variable-density goggles made by the Polaroid Corpora- 
tion serve extremely well and offer the added advantage 
of fitting over a pair of standard eye-glasses. 

All of the stroboscopes discussed above operate with 
flash duration of less than 50 microsec so that the strobo- 
scopic images are sharply delineated and permit study of 
the vibrating objects in minute detail under dynamic 
conditions. 

In recent years a radically different type of strobo- 
scopic instrument originally developed for checking the 
intonation of musical instruments has found some accept- 
ance in the general industrial field for sound-frequency 
measurement. This is the chromatic stroboscope or Stro- 
boconn made by C. G. Conn, Ltd. The assembly shown 
in Fig. 12 consists of twelve rotating disks coupled to- 
gether and driven by a small synchronous motor through 
a series of gears. The rotation rates of adjacent disks 
differ by one semitone of an equally tempered musical 
scale. The motor is driven by a stable tuning-fork gen- 
erator which is adjustable over a range of a half semitone 
on either side of its mean frequency. A microphone and 
amplifier control a stroboscopic flash tube which illum- 
inates the translucent disks from behind. The disk shown 
in Fig. 12 has an alternating dark and light pattern with 
seven octaves covered in progression from the inner to 
the outermost ring. 

Sound incident on the microphone causes the dis- 
charge tube to flash in synchronism. The pattern corre- 
sponding to the semitone and octave closest to the un- 
known frequency then appears to be rotating slowly. Ad- 
justment of the tuning-fork frequency causes this pat- 


tern to become stationary and the deviation of the un- 
(Continued on page 192) 
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ISCOVERY of the rectifying properties of oxide 
films on the metal tantalum in 1923 led to the 
development of a line of battery chargers and 

direct operated d-c power supplies for radio, industrial, 
and railway circuits. Among these were filtered power 
supplies for railway telegraph circuits to replace batteries 
and rotating equipment. Due to the size of the tantalum 
electrolytic rectifier and its reverse voltage characteristic 
of approximately 25 volts rms it was necessary to con- 
nect a number of rectifier cells in series to achieve the 
desired output voltage, which made these power supplies 
quite large. They were however, successfully used by a 
number of the leading railroads during the ensuing 12 to 
14 years. 

With the development and manufacture of selenium 
rectifiers in the United States in 1939, these telegraph 
rectifiers were redesigned to use selenium rectifiers, 





Fig. 1—Redesigned selenium rectifier for rack or wall 

mounting supplies 4 amp d-c at 110 or 130 volts. Satur- 

able reactor reduces size and cost of unit, and gives 
better than 5 per cent voltage regulation. 
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Naturable Reactor 


Regulates Rectifier Voltage 





resulting in much smaller and less expensive units. These 
power supplies, as well as the old tantalum units, were 
filtered to obtain a ripple voltage of less than 5 per cent 
of the output voltage. Two supply voltages were pro- 
vided for railway telegraph power, 110 to 130 volts and 
120 to 160 volts, and four output ranges at ratings 0.5, 
1, 2, and 4 amp. 

Due to the regulation of the various components, the 
overall no-load to full-load regulation of these power 
supplies was in the order of 30 per cent. The power 
transformer regulation was from 3 to 5 per cent, depend- 
ing on its design. The selenium rectifier averaged about 
15 per cent and the filter circuit added another 10 per 
cent, depending on the resistance of the filter choke and 
the capacity of the filter condenser. 

These power supplies were used for a number of years 
with complete satisfaction even though the regulation 
was poor compared to present standards. But with the 
introduction and use of more sensitive communications 
equipment came the necessity for better regulation. In 
redesigning the new regulated power supply unit shown 
in Fig. 1, the following objectives were set up: maxi- 
mum regulation of 5 per cent, stability of circuit, simplic- 
ity of controls, and standard 19-in. relay rack mounting. 
It was also required that these objectives must be ac- 
complished at a minimum increase in cost over the non- 
regulated power supplies. 

To achieve 5 per cent regulation, some type of control 
equipment is required to compensate for the regulation 
inherent in the various components of the power sup- 
ply. Electronic controls are capable of holding to one- 
half of 1 per cent, but this type of voltage regulator is 
rather complicated and expensive. For railway telegraph 
equipment it is not necessary to maintain regulation 
closer than about 5 per cent. After consideration of the 
various methods of controlling output voltage, it was 
decided that a form of reactive control presented the 
best chance of accomplishing the desired results with a 
maximum of stability and simplicity of controls and 
circuit. The saturable reactor has no moving parts, no 
electronic tubes and large amounts of power are regu- 
lated by relatively small ones. A voltage regulated 
power supply was designed using four iron core devices: 
power transformer, series reactor, shunt reactor and 
autotransformer, and filter choke, as shown in Fig. 2. 
Capacitors were added for power factor correction and 
filtering. For reasons given later, a resistor was added 
across a few turns of coil B as well as a bleeder resistor 
carrying 5 to 10 per cent of the load current. 
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How a selenium rectifier for railway 
telegraph power supply was rede- 
signed to add close voltage regula- 
tion for wide range of d-c loads with 


minimum space and cost increase. 


To maintain a constant output voltage, a variable 
impedance must be introduced into the circuit to provide 
a voltage drop that decreases as the load increases. This 
function was supplied by the permeability of the core of 
the series reactor. The usual method of constructing 
this reactor is to use three windings on a shell type core, 
the winding on the center leg carrying the full d-c load 
current, while the windings on the outside legs, either in 
series or in parallel, carry the a-c current from the trans- 
former to the selenium rectifier stack. The polarity of 
the windings on the outside legs was so arranged as to 
produce no induced voltage in the winding on the center 
leg; that is, the fluxes from the outside legs are equal 
and in opposition so there is no resultant a-c flux in the 
center leg. 

Since the only variable affecting the impedance of the 
windings on the outside legs of the series reactor is the 
a-c permeability, it was necessary to determine what 
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Fig. 2—Regulator circuit employs 
four iron core devices: power trans- 
former, three-leg series reactor, com- 
bination shunt reactor and auto- 
transformer, and filter choke. 
Switches change over from 110 to 
130 volt output, and provide boost 


portion of the permeability curve, Fig. 3, would produce 
the desired operation and design for this value. This was 
made more difficult because permeability varies in this 
circuit with both the d-c load current and the a-c voltage 
appearing across the windings on the outside legs. Any 
d-c current in the center winding would depress this 
curve much the same as would butt-jointing the core. 
There were, therefore, two simultaneous factors con- 
trolling permeability. 

The reactor was designed to work on the upward 
swing of the curve from + to y for straight-line amplifica- 
tion. The point y is controlled by the number of turns 
in the windings on the outside legs of the series reactor, 
while + is determined by the amount of current flowing 
through the shunt reactor at minimum load. 

Controlling factors which govern these voltage regula- 
tors are the resultant value of a-c and d-c flux in the 
center leg of the series reactor, fixed by the ampere 
turns in the center leg winding. With these two varia- 
bles, it was possible to over-compensate or under-com- 
pensate the power supply. However, the inductance of 
the winding on the center leg and the capacitance of the 
filter capacitor sometimes combined at low d-c load 
current to produce a low frequency oscillation or “‘motor- 
boating,’ which was overcome by shunting a few turns 
of the center leg winding with a low value resistor. 

The primary function of the shunt reactor L2 is two- 
fold; first, it prevents the permeability of the series 
reactor 11 from falling below «+ on the permeability 
curve, and second, it functions as an autotransformer to 
supply required voltages to the selenium rectifier stack 
for both normal service, and at a higher boost rate to 
compensate for rectifier aging. In a previous design, the 
hoost was obtained by adding turns to the center leg 
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Permeability 


voltage to allow for rectifier aging. 


Fig. 4—Efficiency at low outputs is 
reduced by constant losses in the 
series reactor and transformer core, 
but voltage regulation is held within 
5 per cent over the entire load range. 
Power factor correction reduces losses 
in shunt reactor and decreases size 
of transformer. 


Fig. 3—Ampere turns in center leg 
of saturable reactor are designed so 
permeability of core will stay between 


x and y for all load conditions. 
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winding of LJ. This necessitated an extra tap on the 
transformer secondary for the two voltage ranges and 
also a more complicated switching arrangement for the 
normal and boost rates. The autotransformer method 
permits closer and more simple control of the output 
values and was therefore adopted as standard for the 
double output voltage. 

In addition, the shunt reactor performs another pur- 
pose. By operating it at a flux density of approximately 
120,000 lines per sq. in., an increase in the a-c line volt- 
age will cause a rise in the current in the shunt reactor 
winding. This increases the voltage drop in the wind- 
ings on the outside legs of the series reactor, reducing 
the voltage rise to the rectifier stack and thus preventing 
a corresponding rise in output voltage. 

Use of a shunt reactor operating at about 10 per cent 
power factor necessarily decreased the overall power 
factor of the entire power unit. Power factor correction 
capacitors were added to remedy this condition and to 
reduce the volt-ampere rating requirement of the power 
transformers. On the larger sizes this reduction amounts 
to as much as 300 volt-amp which permits a substantial 
reduction in the weight and space requirements, in addi- 
tion to reducing the cost. 

To permit the use of these power supplies at light 
load currents and maintain the specified regulation, a 
small bleeder resistor was connected across the output. 
This prevented the filter capacitor from becoming fully 
charged and also permitted the use of reduced ampere 
turns in the winding on the center leg of the series reac- 
tor, thus reducing the size of the series reactor L3. 

For this circuit, typical curves of regulation, power 
factor, and efficiency are given in Fig. 4. The efficiency 
at small d-c load currents is necessarily rather low 
because of the voltage drop 
increase in the windings on 
the outer legs of the series 
reactor: This is the funda- 
mental theory of the satur- 
able reactor type of voltage 
regulator. Furthermore, 
the power transformer core 
loss and the watts loss in 
the shunt reactor are fairly 
constant, the ratio of their 
wattage to output watts in- 
creasing as the load de- 
creases. 

When sample models us- 
ing this circuit were built, 
some operating difficulties 
became apparent. Although 
unusually stable in opera- 
tion, these units were quick- 
ly thrown out of balance 
by improper adjustment of 


Fig. 5—Three power supplies 
and a separate operating con- 
trol panel as mounted in a 
typical railway telegraph rack 
installation. 
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Fig. 6—Since operation of rectifier unit requires no 

adjustment or controls, the service panel is at the rear. 

When installed, correct transformer tap is selected for 

a-c line voltage, and toggle switch set for desired out- 

put voltage. Boost switch provides compensation for 
rectifier aging if needed. 


either the series or shunt reactor. The power transformer 
and filter choke were satisfactory and variations in the 
permeability of the steel in the core of the series reactor 
were easily compensated by having suitable taps on the 
windings, but the shunt reactor could not be adjusted 
in this manner. It would have caused no difficulty if it 
had been a straight a-c choke where taps would have 
rectified any errors as in the case of the series reactor, 
but due to its use as an autotransformer it was not so 
simple. Should this reactor draw too much current due 
to lack of steel or the use of steel of low permeability, 
additional turns would rectify this condition, but would 
likewise change the transformer radio and result in in- 
correct voltages being applied to the selenium rectifier 
stacks. This was overcome by controlling the permea- 
bility characteristics of the steel. A simple exciting cur- 
rent test of the shunt reactor was set up and proved to 
be an easy and reliable method of detecting any varia- 
tions which would cause difficulty. 

Importance of the placement of parts within the 
cabinet structure was also revealed in the sample models. 
Because of the flux densities at which the series and 
shunt reactors were working, rather strong fields set 
up around them tended to cause vibrations in the steel 
cabinet structure unless properly placed. Shielding was 
not required as there was no interference with the other 
parts of the circuit. Indicating instruments if used would 
have been affected by these flux fields, but they were not 
considered necessary since the power supply required 
no field adjustments. 

When the power supplies are used within design 
ranges of current voltage, frequency, and ambient tem- 
perature, nothing except physical readjustment will 
change their characteristics. Selection of the desired 
output voltage is accomplished by one double-throw 
toggle switch, and compensation for rectifier aging by 
another double-throw toggle switch. These are the only 
controls required, with the exception of the primary 
taps for line voltage differences. 
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Most railway communications installations are made 
on standard 19 in. relay racks such as shown in Fig. 5. 
Conventionally, the several power supply units are 
mounted on the relay rack by screws through slots in 
the panel, and the equipment is protected from dust by 
means of a dust cover on the back held in place by 
corner brackets mounted to the relay rack panel. 

In designing the cabinet enclosure for the new power 
supply units, the old method of attaching dust covers 
was discarded and a new approach taken. Because it 
was desirable to have all of the controls readily avail- 
able without removing the dust cover, the a-c and d-c 
terminal blocks, fuses, and the two toggle switches were 
compactly arranged on a terminal panel at the rear. 
A dust cover with flanges to allow mounting directly 
to the relay rack panel was designed, and a hinged door 
was located in the back of this cover directly over the 
terminal panel. This dust cover is mounted to the relay 
rack panel by means of six machine screws that may be 
readily removed. Through the hinged door, the a-c and 
d-c terminal blocks, fuse, voltage selector switch, and 
boost-normal switch are readily reached as shown in 
Fig. 6. These are the only components requiring atten- 
tion by installing or operating personnel. To permit 
inspection of all components, the back of the dust cover 
was also made removable. This is fastened to the sides 


of the cover by means of four cowl fasteners which re- 
quire only one-quarter turn to disengage, permitting the 
back to be lifted off providing access to all components. 

At this point in the redesign it was suggested that 
these power supplies be designed for wall mounting, 
preferably in such form that they might be readily con- 
verted to relay rack mounting. This was accomplished 
by the use of a mounting plate having flanges for mount- 
ing to the wall. The relay rack unit was fastened to this 
mounting plate by screws and nuts. Thus the power 
unit might be purchased for wall mounting with the 
mounting base in place, and at a later date utilized for 
relay rack mounting by removing the mounting base. 
This gave a power unit which might be shipped to the 
user for either type of mounting and which could be 
quickly and easily converted from one type of mounting 
to the other in service. 

The final design for these power supplies has resulted 
in a power supply having all the features requested : con- 
stant voltage within 5 per cent, unusually stable opera- 
tion, simplicity in control, all controls readily available, 
and sturdy housing convertible for either relay rack or 
wall mounting. The only controls are the voltage selector 
switch and the boost-normal switch. Thus, simplicity of 
installation and operation are assured, and the objectives 
were accomplished with a minimum of increased cost. 





Automatic Flushing System 


Motor driven unit, replacing manual valve 
handle without alterations, provides auto- 
matically timed day-night cycles. 


JACQUES J. FILLIUNG, JR. 


Electrical Engineer, Sloan Valve Company 


(oo of ordinary plumbing fixtures, par- 
ticularly those used in public toilet rooms, is so 
commonplace and has become so standardized that their 
association with electrical operating equipment would 
seem to be remote. Nevertheless substantial economies 
in water consumption, improved sanitation, and com- 
plete automatic operation have been attained by the 
adoption of electrical controls. 

Toilet rooms in public buildings are usually provided 
with a battery of fixtures sometimes equipped with over- 
head flushing tanks, which operate automatically at 
periodic intervals. In addition to their unsightly appear- 
ance on the wall, these flushing tanks frequently fail to 
function and require constant maintenance. Consider- 
able water is also wasted because they operate at the 
same flushing rate both day and night. In place of 
flushing tanks, many installations are equipped with 
manually operated hydraulic flush valves, but operation 
is not dependable due to carelessness and neglect. 

Timed electrical controls appeared to offer economies 
provided installation could be made to existing equip- 
ment. But an electrical operating device had to be 
tamper- and vandal-proof as well as free of electrical 
hazards to users. These were the requirements set up 
in developing the electrical system shown in Fig. 1. 
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First choice for an electric operating device would at 
first seem to be an ordinary solenoid, equipped with a 
plunger to trip the flush valve. Tests proved this device 
to be impractical since it required operating current too 
high for multiple operation from a single circuit. With 
a-c solenoids, chattering and hum were propagated over 
the entire piping system in a building. Finally, moisture 
conditions barred the use of solenoids. 

After considerable development a satisfactory operat- 
ing device was designed using a small sub-fractional 
electric motor such as used on phonographs, -advertis- 
ing displays, and vending machines. It is small enough 

(Continued on page 198) 







HYORAULICALLY OPERATED 
PISTON TYPE FLUSH VALVE 


SHADED POLE AUXILIARY VALVE 
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Fig. 1—Shaded pole motor drives gear train ending in 

a cam which moves the plunger. When past dead cen- 

ter, motor is de-energized and restoring spring drives 
cam to a fixed stop ready for next cycle. 
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Self-Regulating A-C Motors 


Stainless steel with large increase in resist- 
ance with temperature rise provides a vari- 
able resistance rotor for high torque starting. 


PERATING characteristics that are a cross be- 
tween a series wound d-c motor and a slip-ring 
a-c motor with external starting resistance have been 
attained in a unique type of a-c squirrel cage motor 
being made by R. G. LeToureau, Inc., for its own use. 

The need for these motors arose in the peculiar 
characteristics of power requirements for heavy earth- 
moving equipment. These called for a motor with high 
starting torque sufficient to overcome the inerita of 
heavy loads, followed by a rapid acceleration to keep 
such loads moving in such operations as unloading 
large loads of earth through cable drums in earth- 
moving scrapers. The motor is also used for intermit- 
tent steering power. It was necessary that the motor 
withstand all weather conditions and dust and dirt 
such as accompany outdoor construction work. The 
motor had to be a combination of the smallest possible 
size with the greatest possible power and efficiency for 
intermittent service on rather short cycles. 

A high-torque, high-slip squirrel cage motor, with 
a high short-time rating, was a logical choice. The 
unique feature is the manner in which the motor ac- 
complishes the necessary high torque for starting loads 
and modifies its characteristics for greater speed and 
efficiency without slip-rings or other movable mech- 
anisms. It accomplishes its pupose by virtue of a stain- 
less steel resistance bell as in integral part of the rotor 
(see Fig. 1). The heavy copper rotor bars extending 
through the rotor laminations are flared outward and 
upward and are welded to the resistance bell. On the 
other end they are welded to a low resistance iron ring. 
The combination provides a variable resistance rotor 
by taking advantage of the unusually high temperature 
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Fig. 3—Speed-torque curve of No. 3 size LeTourneau 


motor. Dash line shows conventional motor. 


coefficient of resistance of stainless steel. AISI type 
302 (18-8) stainless steel with bright cold rolled finish 
is used, having a specific resistivity at various tempera- 
tures as shown in Table I. For comparison, at 77 F 
(25 C) the corresponding resistivity of a 60 Ni, 15 Cr 
heating element alloy is 675 ohms per mil ft (44 
microhm-in. as compared with 28 for the stainless). 


oun 


Fig. 1—Rotor bars are welded to stainless steel resistance bell at brake end of motor. Fig. 2—Cross-sectional view of 
driving unit showing magnetic brake (left) and transmission (right). Note position of resistance bell and stator coils. 
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NEW DEVELOPMENTS, IDEAS, AND 
INFORMATION SELECTED AND 
INTERPRETED FOR THE DESIGNER 








Fig. 4—Exploded view of brake, showing pole con- 
struction. 


Table I—Resistivity of 








Sut the temperature AISI Type 302 Stain- 
coefficient of the stain- less Steel at Various 
less steel is 5.5 times as Temperatures 
reat. ay 
8 When te . Resistivity 

en the movor 1s Deg F Microhm-in. 

started under heavy = a 
load, high induced ro- 212 30.7 
tor current causes the 392 33.8 
stainless steel resist- 752 39.4 

ee 1112 43.7 
ance bell to heat rapid- 1472 476 
ly and thereby raise its 1652 49.6 





resistance. The effect 
on torque is the same 
as the insertion of starting resistance in a wound-rotor 
motor, and as in that example, secondary losses during 
acceleration are dissipated in the external resistance, 
which here is the stainless end bell. 

As rotor comes up to speed, current drops off and fan 
action on the finned bell reduces the temperature, de- 
creases its resistance and increases motor efficiency and 
speed. In starting heavy loads, the stainless steel bell 
can actually get red hot without injury to either rotor 
or stator since the heat is generated beyond the wind- 
ings. (See cross-sectional view, Fig. 2.) The rotor 
can withstand 225 C without harm. 

These motors operate on 120 cycles, 240 volts and 
are equivalent in performance to a two-pole motor at 
60 cycles, with synchronous speed of 3600 rpm. They 
are produced in three standard sizes, with dimensions 
listed in Table II. For short-time ratings they will put 
out 20, 40 and 80 hp, respectively. Normal load is 
carried at approximately 10 per cent slip. 

A speed-torque curve for the No. 3 size is charted 
in Fig. 3. Note the absence of a “knee” and the sim- 
ilarity to a wound-rotor squirrel cage motor or to a 
resistance controlled d-c series motor. The kick-up of 
the torque curve at starting is due to increase of re- 
Sistance of the stainless steel bell under high starting 
currents. 

The motors will attain running speed from stand- 
still in 4% sec and reverse in 44 sec. They are designed 
for continuous operation on a 3-min reversing cycle 
running from full power output in one direction to a 
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Self Regulating A-C Motors 
Remote TV Program Unit 
Acrylic-Phenolic Applications 

Simplified Contouring Controls 

Acetate Mixer Housing 
Testing Varnished Insulation 
Electronic Armature Tester 
Insulated Pin Plug 
High Frequency Power 
Gallium Metal Now Available 
Photoelectric Gas Analyzer 
Variable Voltage Power Supply 


Also other new ideas and 
developments of interest. 





full power output in a reverse direction, assuming that 
the motor is not equipped with a brake and the load 
has an inertia less than 25 per cent of the rotor inertia. 

Squirrel cage winding consists of large copper bars 
held in slots near the periphery of the rotor. The cop- 
per bars are argon arc-welded to the low-resistance 
iron ring and stainless steel bell, using copper filler rod. 
The stator is made of high silicon electric steel lami- 
nations, arc-welded to a welded steel fabricated frame. 

Because of the hoisting type of service and inter- 
mittent action in steering, a disk-type magnetic brake 
is built integral with many of these motors. Brake de- 





Table 1I—Dimensional Data on LeTourneau 
Induction Motors 





Rotor Stator 
Motor Rotor Stack 0.D. 
Size No. Diam, In. Length, In. In. 
] 5.785 2% 9% 
] 5.785 4% 9% 
3 8.680 6% 14 





sign is unique in that it has six pole pieces energized 
by coils and six return-flux pole pieces between. (See 
Fig. 4.) In manufacturing the magnetic structure, 
the laminations are riveted to the backing plate in 12 
places, then are milled out to form the 12 poles. The 
complete assembly of coils and poles results in a 3-phase 
magnet with a fairly uniform flux density. Brake is 
released against coil spring pressure when the coils 
are energized. In this position the unit acts as a choke 
coil, keeping current to minimum, Ooo 
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Remote Television Program Unit 
































P 
Mobile unit mounted in special bus body pro- for an efficient working area and transportation n 
vides complete facilities to televise a program for the operating crew. t 
away from the studio, with equipment trans- 3. Complete independence of local power sources ¢ 
ported safely in ready-to-use condition. and telephone lines. ' , 
4. Provide all necessary equipment and working 
| WILLIS McCORD area for field servicing. | 
| Manager, Tele-Specialties Dept. The new mobile pickup unit shown in Fig. 1, designed ( 
| Allan B. DuMont Laboratories, Inc. to meet all these requirements, was given its initial try- 
| out in Pittsburgh on January 11 at the opening broad- 
ITH THE increase in the number of television sta- cast linking the Chicago and eastern television chains, 
tions and the improvement in network facilities due Major problems met in developing this unit were the 
to the opening of a coaxial link to carry television pro- adaptation of a suitable vehicle, layout of equipment for 
grams between Chicago and the East, it became apparent efficient operation, and protection of equipment from 
that spot television pickups would soon become a more _— damage in transit. 
important program feature. A few stations had already Early approaches to these problems had made use of a 
built up some equipment that could be carried in a truck large truck to carry the equipment in shock absorbing 
to remote pickup points and then set up for operation cradles ; at the pickup location the equipment was then 
where local power sources and telephone lines were assembled for operation. In the new unit, all equipment 
available. But with the advent of chain television pro- except cameras and transmitter antenna are built into 
grams, DuMont felt that a self-contained, ready-to- place and arranged for convenient operation. 
operate portable link with the station transmitter would A standard 25-passenger bus chassis and body made 
be widely used enough to justify developing a “pack- by Flexible Coach Co. is used in this new unit. Each 
age” unit. piece of permanently positioned equipment requiring 
Requirements set up to guide the design of this pack- protection is supported on individual shock mountings 
age unit were: with all operating connections made. In addition, each 
| 1. It should provide complete facilities for originat- mounting is carried on sliding runners allowing ready 
ing a program, including a triple chain (three- removal if necessary for servicing or if needed for use 
camera) image orthicon setup with amplifiers, outside the bus. Three television cameras are carried 
| mixers and monitors; complete audio pickup in shock mounted racks placed convenient to wide doors 
equipment; and a microwave transmitter with at floor level giving access to the outside. Cables re- 
line-of-sight range to link the remote pickup quired for connections to the cameras are carried on 
! with the station transmitter. reels permanently mounted in the rear compartment. 
2. Means for safely transporting equipment in a Floor plan, Fig. 2, shows how this equipment is located 





ready-to-use condition combined with housing to provide adequate working areas for programming, 
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Fig. 2—Space within the bus provides seating for crew (forward), a service area (center) and ready-to-use console 
handling a three-camera chain, and storage space (rear) for cable reels and accessories in the bus motor compartment. 
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Fig. 1— Mobile tele- 
vision pickup unit 
has complete facili- 
ties for televising a 
program and trans- 
mitting it by micro- 
wave to the broad- 
casting station. All 
equipment except 
cameras and_trans- 
mitter antenna are 
permanently mount- 
ed in ready-to-use 
condition. 


servicing equipment and transporting operating crew. 

This arrangement was obtained by eliminating all but 
two of the windows in a standard coach body, by adding 
two bulkheads partitioning off the passenger compart- 
ment in the front and the cable reel compartment in 
the rear, and adding two wide access doors. A roof deck 
with demountable railings and a hatch opening to the 
work area were also added. 

Within the central work or control area a console 
table was built for the permanently positioned operating 
equipment and, in addition, a work table, storage cabinets 
and lockers, and a power panel. All power and com- 
munication wiring is concealed but readily available at 
patch points. 

Power for operating the station is supplied by a 
separate gas engine driven generator mounted on a small 
station wagon. This unit delivers 15 kw of 60 cycle 


Fig. 3—Operating console table carries a switching unit 
(left) and controls for each of the three cameras. Power 
supply units and amplifiers are mounted below table. 
All equipment is carried on shock mounts. 
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110-220 volt regulated power through cables plugged 
into an entrance panel opening to the outside of the bus. 
Inside, power is distributed through a 3-wire circuit 
breaker into two 110-volt branch circuits, each designed 
for a nominal load of 60 amp. Separate ammeters are 
permanently connected in each branch and one voltmeter 
with a selector switch shows line voltage in each circuit. 
From these circuits, power is supplied to the audio sys- 
tem, transmitter, lights and auxiliaries, and through 
three 20-amp variable ratio transformers to each tele- 
vision camera control. 

Television cameras are supported on shock-mounted 
fastenings in cabinets easily reached from the access 
door. Three of the four cable reels in the rear compart- 
ment each hold 250 ft of camera cable made up of 2 
coaxial lines and 16 shielded and unshielded leads for 
power, monitoring and audio circuits. Reels are designed 


Fig. 4—Power to all equipment is supplied through two 
60 amp circuits from the load center at right. Micro- 
wave transmitter beneath work table is shock mounted 
and has own ventilating system exhausting to outside. 
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so that any length of cable may be payed off through 
ports to the roof deck or to the rear. The fourth cable, 
for the video transmitter, is 200 ft long and includes 
3 coaxial lines plus auxiliary pairs for power, control 
and monitoring. 

Each of the three cameras has a shock mounted stand- 
ard control and monitor unit on the console table. These 
units have a 7-in. monitor picture tube and controls for 
video gain, synch level, horizontal shading control and 
pedestal height. To the left of these three controls is a 
mixer amplifier and switch which selects the camera 
circuit to be transmitted. 

Directly below the console are three low voltage 
power supplies, one for each camera. These units sup- 
ply all power required for the pickup head, electronic 
view finder and control. Additional units under the 
console include a low voltage supply amplifier for the 
mixer-amplifier, and a distribution amplifier for synch, 
blanking and driving signals to the camera chassis. 

Mounted on the bulkhead over the console is a line 
or air monitor which can be used as a standard tele- 
vision receiver or as a monitor for outgoing picture and 
audio signals. 


In its own shock mounting under the work table is a 
7000 mc relay transmitter with a 25 mile line of sight 
range. A 4-ft parabolic reflector and waveguide, trans- 
ported in the cable reel compartment, can be set up on 
the roof deck. The transmitter control unit may be 
operated from its normal position over the console, of 
removed if necessary to place it close to the transmitter 
when a remote location is preferable to roof mounting, 

To provide facilities for feeding sound into land tele. 
phone lines when desired for programs or cueing, @ 
speech amplifier is built into the forward bulkhead over 
the work bench. 

Built-in servicing equipment includes two oscillo- 
scopes, one normally used to monitor video information 
but available also as a test instrument; the other one ig 
a standard oscilloscope for maintenance work. Cup- 
board and drawer space is provided for other test equip- 
ment, spare parts and tools. 

Now in operation serving station WDTV in Pitts 
burgh, this mobile unit is a complete package providing 
all necessary facilities for putting a video program on the 
air. Equipment is transported ready to operate and re 
quires no aid from local power or telephone lines. 0 OG 


Two Aerylice-Phenolice Applications 


These condensed case histories illustrate ef- 
fective use of acrylic resins in combination 
with phenolics for appliance control elements. 


NGINEERS of the Proctor Electric Company, 

Philadelphia, setting out to design control elements 
for two of their appliances—an automatic toaster and 
an electric blanket—found themselves facing more than 
the usual number of problems. 

Handles for the automatic toaster had to withstand 
heat, be comfortable to the touch, and attractive to the 
eye. Because one handle also engages the bread-lifter 
mechanism, and has to operate against spring pressure, 
the part had to exhibit adequate strength. Also, both 
handles had to stand up under the bumps and bangs 
which any projecting part might receive in daily use. 


To meet these requirements, cores molded of a wood- _ 


Fig. 1—Acrylic-cased black phenolic handles for auto- 
matic electric toaster. 
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flour-filled phenolic, in black, were encased in transparent 
shells molded of acrylic plastic. (Fig. 1.) Plexiglas V 
molding powder, a product of Rohm & Haas Company, 
Philadelphia, was specified here because of its high heat 
resistance, its moldability and the high degree of clarity 
which in this application contributed to a three-dimen- 
sional effect. This powder produces moldings having a 
heat distortion temperature of 90 C as determined by 
ASTM Method D648-45 T under test conditions of 2 C 
per min rate of heating and 264 psi stress. Several 
degrees improvement in heat resistance is obtained by 
annealing of molded parts for 48 hr at 70 C. Flow 
temperature is 158+ 5 C by ASTM Method D569-43 
at 1500 psi—a good value for heat-resistant acrylic 
powder such as this. 

An even wider variety of characteristics was involved 
in the blanket control unit. Requirements were heat and 
electrical resistance, dimensional stability, resistance to 
aging, color stability, tactile comfort and surface beauty. 

Here again, molded phenolic was used for the base 
(Fig. 2), an intricate design into which are fitted the 
current-carrying parts and other inserts such as the bi- 
metal thermostat unit, a toggle switch with its associated 
springs, a small heater assembly and an adjusting lever 
which controls eight temperature positions. 

Since the edge portions of the base are visible through 
the unpainted portions of the acrylic cover, a special gray 
pigment was developed for the phenolic compound to 
provide the particular shade needed to match the overall 
color scheme. A phenolic with soft-flow characteristics 
was selected to allow accurate forming. 

Heat-resistant Plexiglas V was used for the covet. 
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.- that Lighten the Cost Picture = Brighten Sales! 


— You'll get new light on assembly speeds when fumble-proof, 
slip-proof, damage-proof American Phillips Screws are on your job! These 
automatically straight-driving screws are a big answer to the demand, “We must 
have more production.” And an equally big answer to “We must have /ower costs” 
—because this modern method of fastening offers TIME-SAVINGS UP TO 50%! 


|IN PROMOTION American Phillips Screws are the quality, high style fasten- 

T SUP QUT ing...in keeping with the rest of your product’s sales-slanted design. The 
decorative unburred heads are eye-catchers (not clothes-catchers ). They promise 

and deliver solid serviceability from here on in. Whether you make lamps or 

laundry equipment, boats or bicycles, your product can profit by your writing: 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


AMERICAN {|7' 
PHILLIPS Scouse ize 
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Fig. 2—Phenolic base for control unit of electric blanket 
with associated electrical parts in place. Note intricate 
molding details. Assembly includes (a) heat-adjusting 
lever; (6) bimetal assembly; (c) heater assembly; (d) 
neon pilot light; and (e) toggle switch. Insulated leads 
to blanket are encased in plush-fabric sleeve (f) for eye 
and touch appeal. Right, crystal-clear acrylic cover for 
the electric blanket control unit. Silver-gray paint is ap- 
plied to underside of cover for three-dimensional effects. 


Eye-appeal was gained through the plastic’s transpar- 
ency, and the three-dimensional effect was further em- 
phasized by spraying the underside of the cover with 


a silver-gray metallic paint. This caused the molded? 
numerals and decorative motif to stand out boldly, with-} 
out possibility of being rubbed off, as might happen if 
they were painted on the surface. Heat-resistant prop-@% 
erties provide a safeguard against distortion in the® 
event that the control unit is allowed to rest on or against @ 
a radiator. The high impact strength (3.2 ft-lb, ASTM @ 
D256-41T, Charpy unnotched) offers protection against ¥ 
breakage. The design points up the complementary } 
properties of acrylics and phenolics. 7 

Finally, the mutual dimensional stability of the phe- § 
nolic and the acrylic allowed the base and cover to be} 
assembled with screws that engage the cover from be- 
neath and thus remain invisible. OOF 


Simplified Contouring Controls 


With one movement fixed, in and out motion 
of variable element is governed by a two- 
contact stylus, magnetic reversing clutches 
and a magnetic brake. 


ROGER SCHUETTE 


Project Engineer, Barber-Colman Company 


OT ALL contouring controls involve complicated 

electrical and electronic circuits.* By letting one 
coordinate movement remain constant, it is possible to 
design a rather simple servo capable of being mounted 
on the compound rest of a lathe that will duplicate 
shapes from a template with a relatively high degree of 
accuracy. In the contouring attachment developed for 
Le Blond lathes, the lengthwise feed is maintained con- 
stant, and an in-and-out movement is provided for the 
compound rest which is set at an angle with respect to 


* For a description of an elaborate electronic system see “Contour Con- 
trols on a Car Wheel sone Mill”, W. B. Wigton, Erecrricat Manvu- 
FACTURING, Vol. 43, p. 86, Feb. 1949. 
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Fig. 1—Contouring with constant horizontal velocity 
component and a single variable movement at 45 deg. 


the tool slide. This arrangement permits square should- © 
ers to be turned since by withdrawing the slide a velocity ~ 
component is produced that opposes the longitudinal 3 
feed. Fig. 1 shows the resultants of the two movements 
with the compound slide set at 45 deg; the resultant is 
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* Guardian is first with the latest developments in 
relays, stepping switches, solenoids, contactor units and 
complete control assemblies. First with the Series 100 


Series 200 Relay with interchangeable coils and contact 
assemblies available at your nearest jobber for ex- 
perimental work. Can be duplicated in quantities. 
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Relay; the Guardian Series"R" Stepper for: Contin- 
yous Rotation—Electrical Reset—Add and Subtract. 
First with a complete line of stock solenoids. A com- 
plete line of telephone type and radio relays. Each 
unit has proved far superior to others, each is basic 
in design, will meet the majority of “special” appili- 
cations with slight modifications. Write — arrange 
for a production sample. 

Send b/P specifications 
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always parallel to the template surface being contacted. 
Fig. 2 shows the contouring attachment with tracing 
stylus in contact with the template, mounted below the 
lathe ways. 

The servo unit, Fig. 3, consists of a continuously run- 
ning 4% hp motor which is V-belted through friction 
clutches to a geared reversing drive for the feed screw 
of the compound rest. Shift from “in” to “out” move- 
ment of the screw is by magnetic clutches that receive 
their signals from the stylus contacts. The tracer is a 
simple two-contact switch with a mechanical multiply- 
ing ratio of the tracer arm to obtain the desired follower 
sensitivity. A magnetic brake associated with one of the 
clutches provides the anti-hunting function. A selenium 
rectifier for brake and clutch power supply, two manual 
push buttons and one automatic cycle button with hold- 
ing relay and signal light complete the components. 

Magnetic friction clutches seen in Fig. 4 are the most 
important parts of the servo. The driving members con- 
sist of two soft iron disks betweén which is carried the 
driven member consisting of a single brass disk with 
cork friction faces. Four fine wire springs hold the 


armatures in light contact with the latter so that only 
a slight axial movement is required to engage the clutch 
when the annular coil is energized. The armatures are 
driven through four lugs that engage slots in a driving 
cup and permit axial movement. Perforations in the cup 


Fig. 2—Contouring attachment mounted on compound 
rest of lathe. Template is fixed to bed. 


Fig. 3—Servo unit with tracer head in foreground. By 
V-belt, motor at rear drives two magnetic friction 
clutches, one above the other. Magnetic brake is at right. 
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Fig. 4—Exploded view of the magnetic clutch. 


provide for cooling since the clutches operate with high 
slippage and there is considerable frictional heat to 
dissipate. 

To prevent hunting between the two stylus contacts, 
a magnetic brake is mounted on one of the clutch output 
shafts. It is similar in design to the clutches except that 
the soft iron armatures are stationary. The brake coil 
consists of two windings, one of which is continuously 
energized, the other of which is connected in series with 
the clutch coils. These two windings oppose each other 
so that when neither clutch is energized, the brake is 
“on”. To prevent jerky action from this clutch-brake 
combination a flywheel is mounted on the output shaft 
of one of the clutches and is connected thereto by an 


A-c line 
M5 volts 


Rech fier 


Fig. 5—Simplified wiring diagram for contouring servo. 
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adjustable friction coupling. This friction flywheel is 
able to exert a torque in either direction to maintain a 
fairly uniform speed. In actual operation the servo runs 
smoothly enough to produce a finish that is satisfactory 
on the majority of work. 

Essentially, the tracing head is a single pole double 
throw switch actuated by the stylus. The latter is pivoted 
on ball bearings about a horizontal axis perpendicular to 
the movement of the compound rest and transmits its 
motion to a separately mounted contact spring through 
a push rod. The spring arm is mounted in such a way 
as to bias the contact arm to the right and energize the 
“in” clutch. The push rod bears against the contact arm 
just above the spring hinge such that contact travel is 
about 20 times the movement of the push rod. Total 


A N D TR AWN SteEeuvntTs 


contact gap of 0.012 in. is equivalent to less than 0.001 
in. movement of the tool. This sensitivity is further 
increased by the angular relationship between the work 
and the tool travel. 

The electrical circuit is shown in Fig. 5. A toggle 
switch starts the motor and energizes the panel. When 
the “auto” push button is depressed, relay R is energized, 
This connects the stylus switch to the rectifier and the 
dial light to the a-c supply line. Compound rest moves 
in until the stylus contacts the template and thereafter 
takes over the automatic control function through the 
clutches and associated brake. Ooo 

(The above material has been digested from an informal 
conference paper presented before the Midwest General 


Meeting of the American Institute of Electrical Engineers 
at Milwaukee, Oct. 18-22, 1948.) 


Testing Varnished Insulation 


Electrographic printing method suitable for 
both varnished paper and fabrics is de- 
scribed; and some test data are interpreted. 


DR. MAX KRONSTEIN, MYRON M. SCHACHTER 
and MARION M. WARD 


Research Division 
College of Engineering, New York University 


oe ELECTRICAL MANUFACTURING of December 1948* 
a short review was given of a paper presented by the 
authors at the 1948 Conference on Electrical Insulation 
of the National Research Council on an electrographic 
printing method developed for the evaluation of var- 
nished insulating fabrics and papers. Since the process 
of the developing of the prints was not described in the 
earlier report, it might be helpful to supplement the facts 
in this respect. 

Type of developer solution used depends on the metal 
plate underneath the fabric or paper sample. If a steel 
plate is used, the most suitable developer is a solution 


“Research Progress in Dielectric Materials,” p. 117 (photograph) 
and p. 176 f. The method makes it possible to detect actual defects and 
areas of low resistance to moisture penetration in certain coated insulat- 
ing materials. 


of 2.5 gm potassium ferricyanide and 2.5 gm potassium 
ferrocyanide in 95 gm distilled water. The color of the 
print then turns dark blue by formation of practically 
water-insoluble particles of prussian blue in the pores 
of the paper. This insolubility makes it possible to wash 
out the unused developer from the print without inter- 
fering with the print itself. 

Should the plate be cadmium or copper, then the most 
suitable developer bath is a solution of 5 gm sodium 
sulfide in 95 gm distilled water, whereby yellow cadmium 
prints or red copper prints are obtained. Suitable devel- 
opers have been found for nearly all metals. Aluminum 
presents the difficulty of not forming colored water- 
insoluble salts for these prints. 

It seems desirable also to supplement the earlier re- 
view in another respect by giving additional informa- 
tion on the appearance and the interpretation of the 
prints: 

For this purpose two of these prints are reproduced 
here. Fig. 1 shows results obtained from testing a 
pyroxylin-coated (viscose) rayon. The prints were made 
in accordance with the procedure as previously outlined 
in the footnote reference. Left print A indicates that the 
pyroxylin-coated material showed good resistance to 


Fig. 1—Electrographic printing tests on pyroxilin-coated (viscose) rayon: A: results on specimen subjected to normal 


test. 


B: progressive results at 10-min intervals after two weeks exposure in salt fog at 80 F. C: after 50 hr exposure 


in an oven at 125 C. Note flexure failure but absence of the moisture penetration as shown in salt fog series. 
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Fig. 2—Results of printing tests on varnished rayon: D: prints after 2 weeks exposure in salt fog. E: after 50 hr heat- 
aging at 135 C. Both tests are on rayon 4 mils thick; printed under 1500 psi pressure; potential impressed during the 
test, 9 volts for 20 sec duration. Prints developed in 5 per cent ferri-ferrocyanide solution. 


normal moisture exposure during the electrographic 
printing test. The plate indicates that no ion migration 
took place from the underlaid metal plate through the 
fabric and the coating into the photographic paper dur- 
ing such tests. 

Sut the center group B shows that the coating does 
not resist a longer exposure to moisture. The sample 
was exposed for two weeks to a normal salt fog test at 
80 F before a series of three electrographic prints was 
taken at 10-min intervals. First of these prints already 
shows a considerable ion migration caused by loss of 
resistance of the material to moisture penetration. In 
the second print the electrolyte had spread considerably, 
while the third print shows still further deterioration. 

Electrographic prints C at the right refer to a sample 
that first had been slightly scratched on one place for 
the purpose of this test. It then was exposed for 50 hr 


to an oven temperature of 125 C. The sample was after- 
wards lightly folded in two places so that the material 
became somewhat cracked. It will be noted that the 
prints show (1) the actual position and size of the 
crack; and that (2) the heat-aged material has more 
spreading resistance to the electrolyte than the original 
material. Even though the second and third print in 
this group are more intense in appearance, they never- 
theless show less spreading out of the moisture beyond 
the places of actual damage. 

Compared with this pyroxylin-coated rayon a var- 
nished rayon (Fig. 2) gives a completely different ap- 
pearance. The material resists the same 2-week salt fog 
test without any visible effect. (See plates D.) But in 
heat-aging at 135 C for 50 hr the cracks occur in a 
different shape and to a different degree, even at slight 

(Continyed on page 204) 


Flame-Resistant Acetate Hand-Mixer Housing 


Recent application of flame-resistant cellulose ace- 
tate is shown in the injection-molded housing for this 
hand mixer made by John Oster Manufacturing 


Company, Racine, Wis. Disassembled view shows 
motor partially removed from lower section of hous- 
ing. Motor rests on three molded-in bosses inside the 
housing and is anchored with two screws. Top section 


of housing is held in place by single headscrew. De- 
tachable beaters are easily mounted and removed by 
means of a slotted locking device. Mixer is said to 
carry Underwriters’ Laboratories’ approval. Material 
supplied by Koppers Company, Inc., Chemical Div., 
Pittsburgh, Pa. Photo credit, Hercules Powder Com- 
pany, Wilmington, Del. oo0 
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the first time, positive photo- 
graphic intermediates directly 
from your tracings . . . without a 
negative step. Furthermore, Kodagraph Autopositive Paper 
can be exposed in your direct process or blueprint machine 
. and the prints processed in standard photographic 
solutions—everything done under normal lighting 
... right in the drafting room, if you wish. 
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low-printing drawings . . . from worn, 

discolored intermediates . . . from opaque 

wriginals .. . even blueprints and direct 

process prints. Kodagraph Autopositive 

Paper transforms them all into high-contrast, 
photographic black-and-white intermediates 

. Saving redrafting time and expense .. . 

tiving you clean, crisp, highly legible replacements 
that will last for years. Low-cost protection, indeed, 
for the thousands of dollars you have invested in 
‘gineering drawings! 
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From pencil grays— direct to dense 
photographic blacks . . . Kodagraph 
Autopositive Paper strengthens and preserves 
the detail of perishable pencil tracings . . . 
gives you evenly translucent, durable inter- 
mediates. Intermediates that produce direct 
process prints and blueprints at uniform, 
practical speeds . . . inter- 
mediates that are “photo- 
lasting” in your files. 


A photographic intermediate of every drawing 
—it’s economical now . . . convenient now . . . with Kodagraph 
Autopositive Paper. Learn the complete story . . . all the 
reasons why you or your local blueprinter 

can, at last, produce photographic 
intermediates with substantial savings 
in time, labor, dollars. 







Eastman Kodak Company 
Industrial Photographic Division 
Rochester 4, N. Y. 

Please send me a copy of “The Big 
New Plus”— your booklet about Kodagraph Autopositive 
Paper and the other papers in this new Kodak line. I have 

O) direct process (1) blueprint (1) contact printing equipment. 
Name 


please print) 


Department 


Company 





Street 
City 
State 


\\ 

\ 
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Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 


EXPLOSION-PROOF FRACTIONAL-HP MOTOR 


Single-phase capacitor-start fractional-hp motor for gaso- 
line-vending pumps, is suitable for use in Class I, Group D 
hazardous locations. It has a high starting torque and is 
designed for horizontal mounting only. Motor is available 
in ratings of % hp at 1725 rpm, 60 cycle and % hp at 1425 
rpm, 50 and 25 cycle, 115/230 volts. It is also available for 
115 volt or 230 volt d-c operation with modifications in base 
and end shield design. In-built features include an auto- 
matic reset overload protective device voltage; selector 


switch; an on-off line switch provides for safe operation 
and ease of assembly to pump. Other features incorporated 
are the heavy cast iron end shields with long rabbets to 
withstand pressures resulting from possible internal ex- 
plosions, large oil reservoirs filled with oil saturated wool 
packing which are said to require servicing only after 
1000 hrs of normal operation, and high dielectric strength 
electrolytic capacitor built into end shield for greater pro- 
tection. General Electric Co., Schenectady 5, N. Y. 


HIGH VOLTAGE POWER SUPPLIES 


Additional units added to standard line of high voltage- 
low current d-c power supplies are rated at 5,000, 10,000, 
and 30,000 volts (designated PS-5,10,30); input voltage 
is 118 volts, 60 cycles. Units are enclosed in hermetically 
sealed oil filled metal containers which are coated with grav 


lacquer, terne or tin plate. The units are suitable for oscil- 
loscopes, insulation testers, electrostatic precipitators, photo- 
flash devices, projection television, spectrographic analyzers, 
and other equipment. Respective maximum current output 
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are 5, 2, and 1 ma d-c; weights are 8.5, 10, and 21.5 Ih, 
Overall dimensions of PS-10 are approx 45% in. x 3% in. x 
8 in.; the PS-30 is 7 in. cube. Special 60 cycle output and 
higher frequency input units are supplied. Condenser Prod- 
ucts Co., 1375 N. Branch 'St., Chicago 22. 


SPLASH-PROOF SWITCH 


Snap-action close movement switch (Model KMX) em 
closed in die-cast gasketed aluminum housing is suitable for 
locations where oil and moisture are present. Two neoprene 
gaskets which fit each side plate and a neoprene diaphragm 
which fits top opening completely seal unit. Switch mounts 
in metal housing by means of slip-fit as indicated in illustra- 
tion. Metal housing can be installed without basic switch; 


for side mounting with threaded studs which project from 
the side plate—for base-mounting, by tapped base holes or 
adapter flange. Side plates are interchangeable, providing 
either left- or right-hand mounting, facilitating connection 
as well as circuit changes. Hub has internal % in. pipe 
thread. Over-all dimensions are approximately 1% in. 
high x 2% in. wide x % in. deep. Unimax Switch Div. of 
the W. L. Maxson Corp., 460 West 34th St., New York 1. 


BAKING VARNISHES 


Clear baking varnish (Synthetic BC-301) composed of 
phenol formaldehyde resin and drying oils, was formulated 
for applications where high heat resistance and good bond- 
ing is required. It is intended as a transformer and coil 
varnish as well as on all types of modern coated magnet 
wire. Varnish is said to possess a high degree of flexibility 
although film is comparatively hard when cured. It can 
be applied by atmospheric dip or vacuum impregnation 
method and baked under infrared or in conventional gas or 
electrically heated ovens. Thickness of each coat is from 
5 to 5.5 mils. In the dry condition the dielectric strength 
is 1,500 vpm and in the wet condition it is 1,000 vpm. 

Another clear baking varnish, Synthetic BC-302, a blend 
of synthetic gums and drying oils, was formulated for use 
on low and high speed armatures, stators, transformer coils, 
motor fields and similar applications. Suitable also for 
magnet wire. It may be applied and cured using similat 
methods as for the BC-301 varnish. In dry condition the 
dielectric strength is 2,000 vpm, and 1,300 vpm in the wet 
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This 124% pound valve seat plays an important 
role in protecting America’s oil supply. It's a 
vital part of the ‘Floating Action’’ equipment 
manufactured by the Halliburton Oil Well 
Cementing Company of Duncan, Oklahoma. 
The key to this ‘Floating Action’’ is the Float 
Shoe... a molded plastic nose with ball valve, 
for which this is the seat. For a molded plastics 
piece, it’s exceptionally large . . . 1034 inches in 
diameter and 3 inches thick. Subject to terrific 
punishment . . . tested under pressures equal to 
the collapsing point of the steel casing itself . . . 
yet easily drilled out when the casing is set... it 
demonstrates the importance of Chicago Molded 
Plastics in industry. 


There’s nothing delicate about the 
Halliburton Valve Seat. We mold it 
in several sizes from 51! inches to 
1034 inches in diameter, and in mas- 
sive sections up to 3 inches. Because of 
the extremely tough job it has to do, a 


COMPRESSION, INJECTION 
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Chicago Molded Plastics — of course! 


canvas-filled, high impact thermoset- 
ting material is used. The pre-formed 
material is electronically pre-heated 
to a point close to actual molding 
temperature. Thus, even though the 
sections are unusually thick, the parts 
have adequate cure, excellent density, 
and the highest possible strength 
characteristics. 


This is not a new job with us. We've 
been molding these valve seats for 
many years. But it’s a good example 
of the importance of selecting a 
molder who has the knowledge, ex- 
perience, and facilities to handle any 
plastics job right, no matter what is 
required. 


You'll find that Chicago Molded qual- 
ifies in every respect . . . one of the 
largest and finest plastic molding 
plants in America . . . 30 years of 
service to industry . . . a national 





reputation for quality and engineer- 
ing skill. And behind it all is a spirit 
of friendly co-operation which makes 
Chicago Molded the kind of supplier 
you'll like to work with. Why not 
discuss your next molding job with 
a Chicago Molded engineer? Write 
or phone. There’s no obligation. 


CHICAGO 
MOLDED 


PRODUCTS 
CORPORATION 





1024 N. Kolmar Ave., Chicago 51, Ill. 


AND PLUNGER MOLDING OF ALL PLASTIC MATERIALS 
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with TRACING CLOTH... 


The small extra first cost of Arkwright 
Tracing Cloth, over that of tracing 
paper, repays many times over in the 
efficiency and durability of valuable 
drawings. 


Arkwright gives both immediate and future advan- 
tages. The expert work of the draftsman is made 
permanent. Your investment in time and money is 
backed by sharp, clean reproductive quality. Under 
repeated use—or on file for subsequent need — 
Arkwright assures perfect drawing performance 
year after year. 


For every drawing worth keeping for future use — 
use permanent Arkwright instead of perishable trac- 
ing paper. Send now for generous samples and prove 
this superiority. Sold by leading drawing material 
dealers everywhere. Arkwright Finishing Company, 
Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
. Erasures re-ink without feathering. 
. Prints are always sharp and clean. 
. Tracings never discolor or go brittle. 
. No surface oils, soaps or waxes to dry out. 
5. No pinholes or thick threads. 


6. Mechanical processing creates permanent 
transporency. 


ARKWRIGHT 
TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 


* 
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condition. Both varnishes are available in standard con 
tainers from 1 gal to 55 gal drums. John C. Dolph Co, 
1058 Broad St., Newark 2, N. J 


HIGH PRESSURE SOLENOID VALVES 


Line of low voltage d-c, solenoid valves (Models 312, 313 
316, 317, 431, 432) intended for use on hydraulic syste 
or for handling of non-corrosive fluids are suitable fog 
pressures up to 3,000 psi. Valves are available in either 
2-way, 3-way or 4-way, normally open or normally closed 
type; poppet type valve locks flow in one direction. Stand 


ard pipe sizes are 4% in. and % in.; standard voltages are 
6, 12, 24 and 36 volts. Features include sturdy and compact 
construction, high operating pressures, and impregnated 
coils which have resistance to moisture. Model 313-1, with 
normally closed valve, incorporates a flow regulator for 
controlling rate of flow. It allows fluid to escape at de- 
sired rate regardless of pressure, assuring proper operat- 
ing speeds. Waterman Engineering Co., 721 Custer Ave., 
Evanston, II]. 


REGULATED POWER SUPPLY 


Power unit (model E-48) has been designed for use in 
laboratories and for other applications requiring a closely 
regulated service of ripple-free d-c supply. Ripple is less 
than 0.05 volts peak to peak. Input, 105 to 125 volts, 60 
cycles, 750 watts; output, variable 160 to 1500 volts, 125 


ma d-c. Regulation is less than 0.15 per cent variation in 
output from no load to full load and less than 0.015 per 
cent variation in output voltage per volt of primary source. 
Over-all size, 17 in. high x 19 in. wide x 14% in. deep. 
Chatham Electronics, 475 Washington St., Newark 2, N. J. 


METALLIZED DIELECTRIC 


Dielectric consists of a kraft-base sheet with a thin layer 
of lacquer, upon which is deposited a thin film of zinc. Zine 
film is deposited on one side only and takes the place of 
the usual foil. Metallized paper is intended for use in the 
design of capacitors to attain higher capacities and 
smaller space factor, and to provide for longer life. 
Manufacturer states that because of the self-healing prop- 
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FOR PRODUCT DESIGN 






























COLORFUL EYECATCHER ADDS EXTRA APPEAL 
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o help build sales for your product, General Electric cord sets SIMPLIFY YOUR SELECTION OF POWER SUPPLY CORDS 
ae now available with the tough, attractive G-E “400” plug. 
ord sets displaying this colorful new plug give your product For household appliances, for machine-shop tools— 


at little extra up front where the competition is the keenest— f : . , 
; or light-, medium-, and heavy-dut u nt— 
ght on the counter—at the point of sale. ‘6 ere , sted ee 


simplify your problem of cord selection by standard- 
Red, gray, black, or brown color = : 
One-piece plastic, molded-on-cord izing on General Electric Flamenol* cords. 
Strong, solid brass blades 
Smooth, high-gloss surface 
Bell-mouth opening at heel end permits free movement, the effects of household or machine-shop abuse. They 
increases cord life. 


These tough cords have what it takes to withstand 


have a smooth, easily-cleaned, thermoplastic jacket 
eamed with the new General Electric Preen-X heater cord, the 


: ; ; that’s as hard-wearing as it is good-looking. It is 
“400” plug makes an attractive cord set for heating appliances. 8 e 8 


When used with other cords in the General Electric line, this resistant to water, oils, alkalies, sunlight, and acids, 
“yoo” plug offers an opportunity to add a distinctive feature to yet it’s flexible, strong, and easy to handle. 
dlectrically-powered tools, machines, and appliances. G-E cord 2 
sts with the “400” plug provide an extra talking feature—an Do you have a power cord problem—would you like 
extra selling point. to know more about General Electric portable cords? 
Why not see what a General Electric cord set with a “400” plug Just check ““B” in the coupon below. 


can do for your product? Just check “A” in the coupen. 


HERE’S THE NEWEST HEATER CORD IDEA 


Consumer-tested and approved —this new General General Electric Company, Section 14-322 

Electric Preen-X heater cord offers designers Construction Materials Department 

something excitingly new in a heater cord—with Bridgeport 2, Connecticut 

practical advantages over old-type heater cords. Please send me, free, the items checked below: 

This amazing new cord is of rip cord construction, A [] Information on the General Electric “400” plug 
with one conductor marked by an identifying B [| Information on General Electric portable cords 
rib. It’s easy to rip, easy to strip, easy to connect. C [) Information on new General Electric Preen-X heater cord 
It’s available in either black or brown color, and D [J Information on the subject attached 

is listed by Underwriters’ Laboratories, Inc. 

Preen-X heater cord defies abrasion and annoying Name 

kinking—actually has more than ten times the Company 

abrasion resistance of ordinary, braided cords. Title ‘liieidieania 

Preen-X heater cord is water-, oil-, and grease-proof. Street 

It’s good-looking, too—the smooth, flexible jacket City Fone State 


rejects lint, resists soiling. 

For more information on this brand-new, General 
Electric cord—Preen-X heater cord—check “C” 
in the coupon. 


*Trade-mark Reg. U.S. Pat. Off. 


GENERAL (44) ELECTRIC 


Engineers, designers, buyers — write for F 149 


THE NEW 192 PAGE 
DIALCO HANDBOOK 


(ee LIGHTS 


« 


? ae data 
Se on the lamps used in pilot lights. 


More than 2,000 Underwriters’ Listed 
Pilot Light Assemblies. 


Here is one example designed & 


for NE-51 Neon Lamp No. 521308-997 


(110 or 220 Volts) 
e MULTIVUE CAP —7 COLORS 
e BUILT-IN RESISTOR 
e EXTREMELY RUGGED 
e VERY LOW CURRENT 


Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 


Features: 
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ad Emulsions 
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Materials for potting, dipping or impreg- 
nating all types of radio components or all 
kinds of electrical units. @ Tropicalized 


fungus proofing waxes. @ Waterproofing 
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finishes for wire jackets. @ Rubber finishes. 
@ Inquiries and problems invited by our 


engineering and development laboratories. 
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Zophar Mills, Inc., has been known for its dependable 


service and uniformity of product since 1846. 
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ZOPHAR MILLS, Inc. 


ESTABLISHED 1846 
117 26th STREET, BROOKLYN, 32 N. Y. 
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erties of the dielectric, metallized paper capacitors may 
subject to repeated breakdown voltages without impairig 
its continued satisfactory use. Other properties are: diel 
tric strength, 1700 vpm (avg); zinc coat resistance, 
ohms/ft/in. (max); and apparent density, 1.15. Aver 
thickness of metallized condenser paper is 0.345 mils. Smi 
Paper, Inc., Lee, Mass. 


A-C MAGNETIC CONTACTORS 


Multiple magnetic contactors (Bulletin 4454 Size 4 ang 
4455 Size 5) are designed for use on motor starters fq 
single or multi-speed induction or wound rotor motors 
well as on heater and lamp load controls. Ampere rati 
(open) is 150 and 300 amp for Size 4 and Size 5 respege 


tively; 135 and 270 amp (enclosed). Size 4 contactors 
are available with a maximum of five main poles and Size 5 
units with two or three poles only. Both sizes can be 
supplied with open type construction or with NEMA Typel 
enclosure. Maximum enclosed power rating for Size 5 
contactors is 200 hp, 550 volts, 3 phase, 60 cycles. Coils 
are available for operation on 110, 208-220, 440 and 550 
volts on frequencies of 25, 50, or 60 cycles. Ward Leonard 
Electric Co., 34 South St., Mount Vernon, N. Y. 


MULTIPURPOSE TIME SWITCH 


Interval timer and switch unit (No. 948 Torkmaster) 
automatically controls “on” and “off” action for a variety 
of electrical circuits such as lights, oil burners, coal stokers, 
intermittent pumping mechanisms and similar applications. 


Unit consists essentially of a self starting synchronous motor 

and gearing, dial and controls for “on” and “off” setting, 

and switch which handles up to 30 amp on single pole. 

Timer can be adjusted in 15 minute steps. It is designed for 

use on 110-125 volt, 60 cycle supply. Overall dimensions 

of aluminum case are 33% in. x 4 in. x 5% in. Tork Clock 
o., 1 Grove St., Mount Vernon, N. Y. 


COMBINATION MOTOR STARTER AND 
CONTACTOR 


A-c magnetic motor starter and contactor is available for 
motors up to 50 hp, 440 volts. Unit features bi-metallic 
relay heaters and plastics-encased coil. Relay heaters are 
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New “unbreakable” records of 
Koppers 
Polystyrene 


have wonderfully improved clarity ek cae 


Koppers makes three types of sia: 

@ Here’s exciting news for everyone who plays, makes, or which fit most needs. 
sells phonograph records. Koppers Polystyrene plastic has : 

roved to be an ideal material for “unbreakable” records. Polystyrene 3, the lubricated type for fast, 
These ideal features of Koppers Polystyrene, according to a easy molding. 
successful record maker, are wonderfully improved clarity .. Polystyrene 7, the general-purpose type 
durability that stands the rigors of child’s play... and negligi- with 20°F higher heat resistance. 
ble surface noise. What’s more, the cost of Koppers Polysty- 
rene is among the lowest of all plastics and it can be made in Polystyrene 8, the new high-heat-resistant 


any color for added sales appeal. type that will stand scalding water or the 


With such an imposing combination of features, Koppers Soe Ee ROME Ar eeitn Pema taee: 


Polystyrene was a “natural” for the Kiddie Frolic Records A complete description of all Koppers Per- 
produced by Dillon-Beck Manufacturing Co., Hillside, N. J. fected Plastics is found in our new booklet. 
Sales of this Wannatoy product ran into such tremendous Send for a copy. 

volume that the molder had difficulty meeting the demand. 


KOPPERS COMPANY, INC. 


Chemical Divisi ‘ itt 9, Pa. 
mical Division Pittsburgh 19, P pittsbur os ww pooklet on B 


please send me ¥° 
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OR low cost... for fast, thorough cleaning .. . for 

strong grip of paint on steel ... for smooth, lustrous 
final paint coat ...there is nothing to equal the OAKITE 
CrysCoat PROCESS. 


FREE 


Precleaning in tanks or machines - Alkaline 
cleaning in tanks or machines - Pickling .- 
Barrel cleaning - Electrocleaning - Steam-gun 
cleaning + Paint stripping - Rust prevention 


OAKITE 


REG. U.S PAT. OFF. 


INDUSTRIAL CLEANING MATERIALS - METHODS - SERVICE 


Write today to Oakite Products, Inc., 18H 
Thames St., New York 6, N. Y., for more 
information on the OAKITE CrysCoat 
PROCESS or Oakite methods for: 







Technical Sernce Representatives Located in 
Principal Cities of United States and Canada 








practically — 
INFALLIBLE! 


That’s what users tell us 
about the new DRAKE 
line of Signal Lights with 
Built-In Wire Leads. .. . 


For dependability, you'll 
find nothing to touch these 
expertly designed units. .. 
and just check these fea- 
tures: 


| 






No. 520 


=— 


No. 550 














\ No terminals to 
short circuit 
\. No. questionable 


solder connections 


oa No. 5275 
at Pilot Light 


terminals \ 
\’ Highly economical 
to install 
















Meet UL requirements 


Send today for 

DRAKE Catalog M. 
It’s a handbook of tested, 
low-cost Light Assemblies. 
No obligation, of course! 


DRA A 
MANUFACTURING COMPANY 


1711 WEST HUBBARD ST. * CHICAGO 22, ILL. 





claimed to follow (very closely) the heating curve of 
motor. The relay can be adjusted for automatic or man 
reset by moving lever to desired setting. Plastics-encagg 
coil is intended to protect the windings from moisture am 


















corrosion. A permanent, self-lubricating composition im- 
pregnated into the plastic is said to provide the necessary 
lubrication for the sliding magnet guides and at the same 
time eliminate low-voltage chatter. The Trumbull Electric 
Mig. Co., Plainville, Conn. 











ELECTRON TUBES 


Small and compact forced-air-cooled power _ tetrode 
(4X150A) with a maximum plate dissipation of 150 watts 
is intended for use in power amplifier or oscillator service 
.t frequencies up to 500 mc. Tubesis also useful as a wide- 
hand amplifier in video applications. Terminal arrange- 
ment of tube facilitates its use with tank circuits of the 
coaxial type. Effective isolation of the output circuit from 
the input circuit is provided at the higher frequencies by 
the contact-ring terminal for grid No. 2. A _base-pin ter- 



































mination for grid No. 2 is also available for operation of 
tube at the lower frequencies. 

Power triode (5771) intended for industrial and broad- 
cast applications is an improved version of the type 880 
with thoriated-tungsten filament. Added features of tube 
over type 880 include (1) thoriated-tungsten filament for 
high emission and saving of 70 per cent in filament power, 
(2) high conductivity Kovar grid and filament seals for 
increased strength and better performance at the higher 
frequencies, (3) a simplified, self-supported filament struc- 
ture, (4) a max filament starting current 4.7 times higher 
than the filament operating current permits operation with- 
out a filament starter. Radio Corp. of America, Tube Dept. 


Harrison, N. J. 















HERMETICALLY SEALED POLARIZED RELAY 


Sensitive SPDT high speed telegraph keying relay (Type 
7-JOZ) designed to Signal Corps specifications for speeds 
of 50 to 150 words per minute is claimed to be suitable up 
to 250 wpm. Transfer time is dependent on driving circuit 
but is less than 1 millisecond. Windings available are the 
usual matched pair of approximately 150 ohms resistance 
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In cash registers, too, 


the plastics dollar 
rings up satisfaction 





MACHINE PARTS 


COIN SLAB 


CASH TRAY 


You can be sure there’s a mighty good reason 
when a manufacturer like National Cash 
Register uses Resinox for important parts 
of his product. 


In fact, there are four good reasons—all of 
them adding up to the greater value you get 
today in plastics— 








1. Resinox, Monsanto’s phenol formaldehyde 
plastic, proved durable, attractive. 






2. Resinox is in full supply. 






3. Resinox prices are stable. 





4. Resinox offers genuine manufacturing 





FOR A BIGGER DOLLAR’S WORTH 





— BUY, USE MONSANTO PLASTICS 
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CHEMICALS PLAsTics & 










savings —“one shot” production eliminates 
machining, stamping, assembly; also, finishes 
and colors are inherent... no painting, no 
baking. 


Manufacturers with reputations to protect, 
profits to produce, costs to reduce and pro- 
duction to keep rolling will do well to look 
into the special timely advantages of Mon- 
santo Plastics. If you’re unacquainted with 
plastics, Monsanto experts will advise with 
you on materials and methods and can recom- 
mend qualified molders near you to handle 
your work. Just use the coupon! 







MONSANTO CHEMICAL COMPANY 


Plastics Div., Dept. EMP 15 Springfield 2, Mass. ° 

: ; _* e 

Please send me your catalog of Monsanto Plastics, P 

ane o 
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SERVING INDUSTRY... WHICH SERVES MANKIND 
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STEEL 


Every Kind 
Quick. Delivery 


Current demand often depletes our stock of many kinds and 
sizes but you can be sure we will do our best to serve you. 


PRINCIPAL PRODUCTS: 






BAR S—carbon & alloy, hot TUBING—seamiess & welded, 









rolled & cold finished boiler tubes 
STR UCTURALS—channels, STAINLESS—Allegheny sheets, 
angles, beams, etc. bers, tubing, etc. 








PLATES—U, M. & sheared, REINFORCING bors & access. 
Intend 4-Way Floor Plate BABBITT bearing metal 


SHEETS—heot & cold rolled, MACHINERY & TOOLS fer met- 
many types & coatings al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Lovis, Los Angeles, Sen Francisco 





CORRECT BALANCE is a basic factor of 
Davis-Made Solenoids — insuring precise de- 
pendable operation, and longest service life. 


Davis-Made 


SOLENOIDS 
| 
Made to specifications, each solenoid the perfect 
fit for its particular application. 
More than 30 years of specialized engineering, and the facilities 
of two large modern plants qualify Davis to solve your solenoid 
problem with the finest construction at low cost. Use our co- 
operative service Send blue prints, sample or data any type 
. standard or special, any quan- 


tity, for prompt estimate with- 
out obligation. 




















Also — Transformers, Coils, 
Kickers, Magnetic Windings, 
Assemblies of all kinds. 







\) 
0 ~ Precision-Made Coils for every 


electrical purpose. 
o% purp 
<p» DEAN W. 





DAVIS & CO. 


Factories in Chicago and Kentland 
1006 FIRST ST.. KENTLAND, INDIANA 









each, fir differential, polar, or ‘“polarential” service as wel] 
as other combinations up to 14,000 ohms in a single wind- 
ing. The standard twin 150 ohm model operates on 5 ma 
reversals in one winding, “tripping” at approximately 1 ma, 
Contacting is said to be essentially bounce-free and char- 












acteristic distortion to be absent except at the highest 
speeds. Balanced armature construction feature with high 
ratio of force to mass gives good resistance to vibration, 
Relay is provided with standard prongs which fit the con- 
ventional octal tube socket. Overall dimensions: 15% in. x 
15 in. x 2% in. seated height. Sigma Instruments, Inc, 
60 Ceylon St., Boston 21. 







GENERAL PURPOSE PHOTOELECTRIC CONTROL 


High speed photoelectric unit (Type 20DJ1) for general 
industrial and machinery applications is designed to with- 
stand vibrations, high temperatures and humidity. Unit 
is suitable for counting, conveyor control, motor or valve 
control, production inspection, machinery safeguard control, 
safety alarms and door operator service, stop-motion control 
in the textile, paper and wire industries, and other similar 


























applications. Other features are: (1) relay operates in 
% sec, (2) operating range is 10 ft, (3) adjustment pro- 
vides for relay operation at predetermined illumination level 
within the range of 10 to 50 foot candles, (4) DPDT relay 
with silver contacts; maximum rating of 10 amp 115 volts 
a-c and 5 amp 230 volts a-c; non inductive rating % hp, 
115/230 volts a-c with both poles wired in parallel. Supply 
115 or 230 volts, 50-60 cycles. Phototube, located where 
operations are to be controlled, is available either integral 
with housing or separate, as shown in illustration. Photo- 
switch, Inc., 77 Broadway, Cambridge 42, Mass. 


ELECTRO-MECHANICAL COUNTER 


D-c electro-mechanical unit (Model 1200) can be stacked 
from 1 to 6 digits; operating speed of 6 digit counter is 
1,200 counts per minute, single cell rate 2,100 cpm. It is 
suitable for use in computers, flight control boards, and 
production control. Counter operates on low power; II 
watts per cell at 115 volts (+10 per cent) d-c. Features 
include: electrical reset to zero by pulsing all cells simul- 
taneously (0.5 sec), alarm as counter capacity is reached, 
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THE MAGNET THAT 
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Here’s a magnet that’s simple in design yet is the heart of Penn 
room thermostats. . .. thermostats which anticipate heat requirements 
before temperature changes. The Sintered Alnico 2 permanent magnet 
Snap-acting contact mechanism responds almost instantly to tem- 
perature variations. 

This application is an excellent example of cost-saving by using 
stocked G-E permanent magnets. Since the magnet is stocked there 
are no special tool charges. And orders for stocked magnets are filled 
quickly, eliminating costly production slow-downs to you. 

Perhaps a standard listed magnet can be used in your applications. 
And if a standard G-E permanent magnet will not meet your require- 
G-E Permanent Magnet ments, our engineers will be glad : design one specially ie you. 

SUB-ASSEMBLIES Remember, too, that General Electric manufactures all grades of cast 


and sintered Alnico as well as special magnet alloys. 
Here’s @ now grodwel which may Gower (fp we re we we we es we es is ha ee ee ee es es ee oe ee es es oe ee ew 


your permanent magnet costs. Permanent CHEMICAL DEPARTMENT, SECTION 13-3 

magnet component assemblies are spe- GENERAL ELECTRIC COMP ANY 

cially designed to your specifications— PITTSFIELD, MASS. 

ready for immediate installation in your sie Ss a . 

final product. All permanent magnets are Please send me: ( ) Patietins eee () Cee 
mounted for maximum efficiency. And, MAGNET CAT. MAGNET SUB-AS- 





assembly and calibration operations are 2, % 

completely eliminated at your plant. For ALOG SEMBLIES 

your free copy of General Electric’s new a i ee 7 

bulletin on G-E Permanent Magnet Sub- 

assemblies mail the coupon shown below. I iain dinepauisocnvacoitsvncsdgnensaiishanian idieinenbtagllaiaamaial 
I iii sect sscaccc opal beeline i, 
I iccccnieee ce lil ci ccaastll de I I litt a 
I i a a See 


GENERAL G@ ELECTRIC 
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? [ electrical read-out by transmitting count to a printer by 
They re He re! using sub-totaling circuit, independent input to any digit 


cell, sub-totaling, and self testing as the number wheels run 


in synchronism during test. White numbers on black back- 


66 se ground are ‘46 in. high; overall dimensions of cell, 14% in. x 
11%46 in. x 434 in. Engineering Research Associates, Inc., 
ae 1902 W. Minnehaha Ave., St. Paul 4, Minn. 

TWO-POLE FRACTIONAL HP MOTOR 
C O | 4 S Compact, shielded pole skeleton motor (type 350) is in- 
tended for use on ironers, dish washers, and other similar 
appliances. Efficiencies up to 35 per cent and starting 
torques as high as 60 per cent is claimed for motor. It is 






















This outstanding new treatment for all types of coil 
windings, including windings for ignitions, motors, 
transformers and controls, developed and perfected 
through the coordinated efforts of the coil engineers 
and insulating varnish technicians of the Acme Wire 
Co., is now available to the electrical industry. 
ACME-MOLD coils are now in production in Acme’s 
coil plant and more and more manufacturers are set- 
ting up their own production of these impregnated 
and molded units, using Acme XK-262 or XK-263 
impregnating and molding compounds. 


NOTE THESE DISTINCT ADVANTAGES! 






Completely sealed unit. 


Ne al cee Aci Rc ieeneel nceene den bn etme | available in capacities from 445 to “4o hp, 3,000 rpm. Man- 
plete impregnation of compound containing nearly | ufacturer states that motor offers greater hp per pound 
100% solids. | than other induction motors available. Also available with 

¥ Gunslititns Diemsie in dell Mle tnd continnees v0- | gear reducers. Russell Electric Co., 340 W. Huron St. 
sistance to breakdown under high voltages (magneto Chicago 10. 


coils still on test have exceeded 15 times the normal 


life expectancy of standard units!) . ELECTRO SERVO UNIT 


Remote positioning synchro unit (Synchrotel) gives an 
increased electrical output of 500 per cent and weight and 
volume reduction of more than 30 per cent over previous 
model. Synchro may be used as a control transformer, 
V Simplicity of process economizes on labor and mate- resolver, and signal generator and also as an inductive 


rials. Taping or other conventional ground insulations 
are eliminated. 













V Will stand Navy salt water test, dilute sulphuric acid, 
alkalis, transformer oils, and other chemicals. 


V Absolute uniformity of coil and core dimensions (no 
more space troubles). 











Write today for more information on ACME-MOLD coils. Acme 
can supply the completely impregnated and molded coils, or 
assist in designing coils, patterns and molds for your own 
production. 











/ 
/ / 
/ / 
e DIAL ROTOR COIL STATOR ROTOR ALTIMETER 
(STATIONARY MECHANISM 


| pickoff wherever driving torque is too small for use with 
the conventional servo. It can be coupled directly to a 
| . c y 
PRODUCTS | 
MAGNET WIRE e VARNISHED INSULATIONS e COILS | 





Aeme 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 





sensitive instrument (as shown in illustration) to convert, 
with accuracy, the instrument’s movement into electrical 
signals for local or remote indication. Lightweight rotor 
MEMBER ELECTRICAL INSULATING VARNISH SECTION OF NEMA | (0.76 gm and moment of inertia of 0.11 gm per sq cm) 
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| fastening-wise 
manufacturers 


call on Parker-Kalon 


...BECAUSE THEY GET MUCH 
THAN SELF-TAPPING SCREWS ALONE 


“KNOW-HOW” — P-K originated the Self-tap- PRODUCTION — P-K is the world’s leading 
ping Screw, has been the leader with new manufacturer of Self-tapping Screws, offering 


designs ever since. a steady supply to fill any size orders. 


“SHOW HOW" — The P-K staff of Assembly TOP-RATED DISTRIBUTORS — Everywhere 
Engineers advise designers and assembly super- mote throughout the U. S. and Canada, P-K Self- 


visors how to make better assemblies, lower tapping Screws are available from leading 
fastening costs, — have helped solve nearly a 


ae ae, ; distributors, ready to give you quick, complete 
million application problems during 35 years of aii 
specialization on this type of fastener. ‘ 
sure you get them. Whether your product is in 
the planning stage or in production, call in 
a P-K Assembly Engineer. If you prefer, mail 4 
assembly details for recommendations. You'll f 
EXACTING QUALITY CONTROL —With an see why, as every user knows, when you buy 
investment in laboratory testing and inspection Self-tapping Screws, you're O.K. with P-K! 
equipment unsurpassed in the industry, P-K Parker-Kalon Corporation, 200 Varick St., New 
York 14, N. Y. 


Self-tapping Screws, the only complete line. 
P-K advice is unbiased, fits the screw to the job, 
not the job to the screw. 


‘TYPES AND SIZES — P-K makes six types of only PARKER-KALON offers all these extras. Make 


customerscan depend on uncompromising quality. 


® Te Ong 
PARKER-KALON SELF-TAPPING SCREWS Byrn 


FOR EVERY METAL AND PLASTIC ASSEMBLY wey 


= F cp ® fj " ! 
% . wha TF. (aa 


OTHER P-K PRODUCTS: Cold-Forged Socket Screws, Wing Nuts, Thumb Screws + Hardened Screwnails and Masonry Nails + Shur-Grip File and Solder iron Handles « Metal Punches - Damper Regulators and Accessories 
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Y-26 mica piate 


for DOMESTIC ELECTRIC APPLIANCES 


@ A composite, inorganic-bonded highly-integrated mica insulating 

material built-up from mica splittings, and approximating raw mica 

in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dieleciric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 

Does not react chemically with resistor materials. 

Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

@ Engineering service available to help solve your insulating prob- 
lems. Test samples and complete information on request. 


NEW ENGLAND MICA COMPANY 
Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 


PE WK BRUSH-HOLDERS 


FOR FRACTIONAL HORSEPOWER MOTORS 
COMPLETE RANGE OF SIZES... 











































































































































SAVES ASSEMBLY TIME AND LABOR! 


Made in a complete range of standard and special 
sizes for fractional H.P. motors. 

PEMCO Brush-Holders have been used for years 
by many of the country's leading motor manu- 
facturers. They have proven themselves in the 
field under almost every condition. 


improve your operation, cut your costs, investigate PEMCO. 


PHOENIX eectric mre. co. 


Aa ee. ae ee 


























makes it suitable for use where high accelerations and rapid 
oscillations are to be measured. Other typical applications 
of synchro include air speed and altitude recorder inputs, 
telemetering equipment, and other instruments. Kollsman 
Instrument Div. of Square D. Co., 80-08 45th Ave., Elm- 
hurst, N. Y. 


MINIATURE PENTODE 


Heater-cathode pentode power ampli- 
fier (6AN5) can be used in many ap- 
plications of the earlier tube type (6 
AG7). The design features of low tri- 
ode mu, high transconductance and plate 
current, and relatively low interelectrode 
capacitances make it suitable as a wide- 
band rf or video power amplifier in 
equipments with low plate supply volt- 
ages. Tube has a normal plate current 
rating of 35 ma, transconductance of 
8,000 micromhos, interelectrode capaci- 
tance of 0.075 mmfds (Grid No. 1 to 
Plate), and plate resistance of 12,500 ohms. Overall di- 
mensions are 34 in. diam x 2% in. high. Raytheon Mfg. 
Co., 55 Chapel St., Newton 58, Mass. 


PHENOLIC MOLDING POWDERS 


General-purpose wood flour-filled phenolic molding 
powders, available in black and brown for compression 
and transfer molding, have been formulated to provide a 
low cost plastics material. Although materials will not 
have a high gloss on long-draw moldings and will show 
a slightly less rigid discharge from the mold, they are 
said to be satisfactory for the majority of thermosetting 
plastics applications. The four compounds have a specific 
gravity of 1.37 and are claimed to have flow characteristics, 
cure time, and water resistance properties approaching 
those of the more costly wood flour-filled phenolics. Gen- 
eral Electric Co., 1 Plastics Ave., Pittsfield, Mass. 


MOLDED-IN INSERT 


Deep-drawn thread insert of light gauge steel, intended 
for use in molded plastic die casting and rubber products, 
is available at a much lower cost than the brass screw- 
machine part of same size. Manufacturer claims that no 





¥ 
3 


change in diameter of insert takes place after “molding in” 
and no leakage around insert occurred when the specially 
constructed retaining pin was used. Thin wall construc- 
tion permits location of insert closer to edges or corners. 
Four sizes are available, % in.-20, 10-32, 8-32, and 6-32. 
Clover Industries, Inc., 539 Ellicott St., Buffalo 3, N. Y. 


SYNTHETIC RUBBER COMPOUNDS 


Synthetic rubber materials, Buna N, Hycar or Neoprene- 
based, have been formulated to provide low cost compounds 
that are said to withstand the chemical action of petroleum, 
their derivatives and other industrial and commercial lubri- 
cants.. Compounds can be. fabricated into gaskets, sleeves, 
washers, tubing, molded products, and extruded cross sec- 
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Where electrical contact is required to a moving part, laminated precious metal rings offer unusual 


operating characteristics at a real saving in cost over solid precious metal rings- 
Silver or Gold, oF Platinum, or Palladium, or their alloys, bonded to the required base metal, 


such as copper OF bronze alloys, make possible 


as ge Uniform contact resistance 





Pe noise level 
= ee Selected temper for essential wearing quality 
rae Mechanical strength 
ee Corrosion resistance 
These rings are Now being used in special electric motors, calculators, and computators, Radar, 
and fire control instruments, potentiometers, and other electro mechanical devices. 


Our engineers will be pleased to make recommendations to meet your requirements. We would 
also be pleased to submit quotations to cover your specifications. 


Ee. 





es io 

MAIN EACE G@ 

ST fold) \e) 

w York Office, 30 Church = lease 2 Pe i oe hae ¥ 


MA Chica 
RCH 1949 go Office, 55 East Washington § 
gton Street 


145 









tions. Applications include filters, fuel lines, dust covers, 
vibration dampers, and other products which are used 
" 4 where equipment is subject to chemical action of petroleum 
we products. Rubbers can be supplied having tensile strength 

7, — ae = 


from 500 to 2500 psi, durometer hardness from 40 to 90, 
and elongations from 100 to 600 per cent. Materials are 
claimed to withstand temperature ranges from —60 to 
1.225 F; formulated also with special additives to provide 
weatherproof qualities. The Stalwart Rubber Co., North- 
field Rd., Bedford, Ohio. 
























ENGINE DISTRIBUTOR HEAD 


Molded by Mack for Scintilla Magneto Division of 







Bendix Aviation Cor- 
poration. A critical 
part of the “1710” 
twelve cylinder Alli- 
son engines power- 
ing the famous 
Mustang and P-38 


fighting planes. VARIABLE-SPEED DRIVE 


A-c variable speed motor drive for single phase, 2 phase, 
and 3 phase, 220, 440 and 550 volts, 50 or 60 cycles, can be 
used for quick starting, stopping, jogging, inching, and re- 
versing with infinite speed adjustments. Drive is available 













Write for 12 
page Booklet B 
describing the 
complete Mack 
facilities — no 
obligation. 


Ree 








in a range from 2 to 10 hp. Power supply consists of 
squirrel cage motor and d-c generator. Heavy-duty, adjust- 
able speed motor of the ball bearing type is provided with 


~. @ WAYNE, NEW JERSEY variable rheostat. U. S. Electric Motor & Service Div. of 
<j es VERMONT Power Plants Inc., 1755 E. 33rd St., Cleveland 14. 

















® WATERLOO, P.Q.,, CANADA EXPLOSION-PROOF ROTARY SWITCHES 
sca ees Quick-make, quick-break, rotary snap switches (type P) 
_ DESIGN Figured any way you lok att let in explosion-proof, dust-tight, vapor-tight, and weather- 


proof housings are available in a variety of circuit com- 
binations. Unit may be surface mounted with switch handle 
on top (as shown at left in photo) or can be furnished with 


molding jobs makes good sense. In 
the business since the early days of 
the industry, MACK has the expe- 
rience and the facilities to do the job 
<= right. Choice of materials, design 
ee and mold making, finishing and 
delivery are all carefully followed 
through to insure the best results 
for you. That’s why many MACK 
customers have been with us for a 
} quarter of a century. Inquiries are ' 
" invited — address Mack Molding 
Co., Inc., Main Street. Wayne. N. J. 





























switch shaft inverted and projecting through base for panel 
Lita ae x mounting. Style 30H rated at 30 amp, 500 volts a-c, 250 
ae VERMONT volts d-c is supplied in 4PST or DPDT in the shallow type 

WATERLO and 8PST or 4PDT in the deep type. It measures 6 in. 
diam and is mounted by four holes tapped %6-18. Surface 
mounting shallow switch measures 7% in., the deep unit 
9Y% in. Panel mounted design extends behind panel 634 in. 
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. . . the modern plastic coating that gives 
flexible-film protection to the surface of your product 


- Why run the risk of expensive rejects of parts damaged during storage. 
transit... even assembly? Through all these stages Copeel protests your sail 
ucts against marring — scratching — rust and corrosion! 

Copeel protects the highly polished metal surfaces of precision parts... can 
also be used over properly cured synthetic baking enamels. Applied by dip q 

or spray method, Copeel quickly hardens to a tough flexible film that peels off 

easily — like the skin of a banana — when required. 
Write for Technical Data Bulletin #1504 for full details regarding the 

most suitable type of Copeel to protect your products. Better yet — let an M&W 


PIONEERS : : Sali 
me Paaeacion Sales Engineer discuss with you the best and most economical way to use Copeel. 










... cehere industry goes ctlh finishing frroblems 


MAAS \/'& WALDSTEIN. COMPANY 7: 


Pacific Coast Division: SMITH-DAVIS CO., 10751 Venice Boulevard; Los Angeles” 34° . 
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and 9 in. respectively. Style 10H, for surface mounting 

$77.50 Thermostat only (shown at right), is rated 10 amp, 125 volts a-c. Cir- 
- cuit combinations are 4PST or DPDT for shallow type and 

: 8PST or 4PDT for the deep type. It measures 3% in. diam, 
| provided with two lugs with %e in. holes 414 in. on center. 
| Overall height of shallow unit is 5% in., deep unit is 6 in. 
Switch housing consists of an aluminum dome which screws 
into cast base. Electric Switch Corp., Weymouth 88, Mass. 


Replaces 
$250 


INSULATING MATERIAL 


BUILT TO STAND ABUSE Electrical insulating material (Grade XXXP-1) is said 


Chart shows the change to have high resistance and low power factor and dielectric 
O] tro in the set point of a constant. Compound, a combination of resins, is intended 
Thermoswitch* Control in | for use in radio field and in electrical measuring instru- 


comparison to two other types | 


of thermostat when 
instrument. “*“=----... lawwad 
chanical shock of 100 G. Yein. % in. 
Water absorption (24 hr) 0.35% 0.20% 


Bhi > | Specific gravity . 1.28 1.28 
...and Eliminates a Ye 


Flexural strength me 






































lengthwise aa ; 20,500 21,000 
‘ crosswise ; . 19,500 20,000 
M t C t ! Tensile strength (psi) 

aln enance OS S 2 lengthwise 10,500 11,000 
crosswise 9,500 10,000 
: Compressive strength flatwise (psi) 32,000 32,000 
F _ Power factor, 10® cycles ... 0.0250 0.0250 
BECAUSE the Fenwal Thermoswitch’* is fast | | Dielectric constant, 10° cycles 430 4.30 
| Loss factor, 10° cycles 5 0.11 
--- accurate... rugged. -. compact... easily - Power factor, 10° cycles (24 hr water) 0.0260 0.0256 
stalled ...and the contacts are fully enclosed Dielectric constant, 10° cycles (24 hr water) 4.35 4.33 
cas ! Loss factor, 10° cycles (24 hr water) 0.11 0.11 

by the temperature-sensitive shell! | “crete agile 
Short time test vpm 650 525 
As in this actual Step by step test vpm ... Senis 550 430 

solution to a com- 


Insulation oe 4 days 90 per cent rh. 
96 F (No. 3 tapered pins % in. bet. 
centers) Megohms ...... ....900,000 400,000 


mon temperature 
control problem in 
the newspaper in- 
dustry, you too 
may make amazing 
savings in heat 



















THERMOS 


ments. It is characterized by good punching qualities and 





























control. WI ITc * s a ; aa : 
°. H very low cold flow properties under high humidity condi- 
shall Coupon Today as Precision — es z tions. Other pertinent properties are listed in table. Taylor 
: oe land Over. a2d-Under-HenPerature Fibre Co., Norristown, Pa. 
SITIVE . |  eetion 
5 
ut only to heat BLOWER MOTOR SPEED CONTROL 


Motor speed control unit (No. R-458) is designed for 
FREE! Get this bulletin... see what E mounting on standard level valves, used in vaporizing type 
eeeheeciettteeasns Reem uen, of burners, to provide selection of proper motor speed 

Just fill in coupon and mail... no obligation. (or air supply) for complete combustion at low and medium 

FENWAL INC., 51 Pleasant St., Ashland, Mass. fire as well as adjustment of air supply at high fire. Adapt- 

t able also for operation by extension rod if desired. Unit 





Over -run 
Switch 
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I am chiefly interested in the applications checked: Ad yusting 
i HEATING PROCESSING HEATING 
CO Incubators O Canning O Limit switches f 
é D Vulcanizing O Cooking O Oil burners 
© Pasteurizing § © Refining C Hot water tanks E 
i COOLING SAFETY LABORATORY 
CO Refrigeration WARNINGS EQUIPMENT y 
oe oS oo 
adin 
& — Oi Transformers ( Liquid baths i 
i is intended for use on ranges, circulators, furnaces and 
{ OTHER (Please fill in your special requirements) other manually operated appliances using forced draft va- 
Saechiedinililialistth elite on dileinsihpiscsmngtanetbasntgiighocovtyvonesconcdionne site Moeinay e porizing burners. Control consists of selector switch, over- 
f ad candela run switch, and resistor with adjusting switches. Selector 
7 y switch shaft of the control becomes a unit with the meter- 


j ing stem of the level valve so that the change in motor 


eee ee ee ee speed is synchronized with the metering of the oil to the 
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MODERN, COMPACT RM POWER 


Meets the needs of Functional Design 


























= = SKILSAW, INC., uses 
ROBBINS 2 MYERS 
MATCHED MOTOR PARTS 








IN VERSATILE ELECTRIC SKIL TOOLS! 


SKILSAW, Inc., is a long-time user of R & M 
Matched Motor Parts—and for good 
reasons. By working together, SKIL- 
SAW and R & M have simplified Skil 
Tool design. And even more important is 
the well-earned confidence in long, de- 
pendable service. Capable, compact 
R & M power makes friends all along 
the line—from drafting board to on- 
the-job. 


AS YOU WANT IT. R & M Matched Motor 
Parts are convenient and easy to use. 
First, because they meet the limitations 
of small size, shape, and weight. Second, 
because all motor types are dimension- 
ally interchangeable. The complete line 


Shown are a representative SKIL Drill, 
SKIL Belt Sander, and SKIL Saw, a few 
of the many R & M-powered tools made 


of standardized elements affords wide, 
precise selection, and R & M will design 
and produce special parts that are made 
just for you. 


WHERE YOU WANT IT. Wherever power- 
ing is a problem—on portable equip- 
ment or larger installations—you can 
look to R & M for serviceable, sound 
ideas. R & M Matched Motor Parts in 
fractional and integral ratings for nor- 
mal or high frequencies, and complete 
R & M motors from 1/200 to 30 horse- 
power, all reflect progressive foresight 
backed by long experience. 


@ For literature, or cooperative engi- 
neering aid that others have found so 
helpful, write Robbins & Myers, Inc., Mo- 
tor Div., Dept. C-39, Springfield 99, Obio. . 






by SKILSAW, Inc., Chicago 30. 





BUILD IT LIGHTER, SMALLER, BETTER-LOOKING, WITH 


ReM MATCHED MOTOR PARTS 
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ESPECIALLY DESIGNED 
for INDUSTRIAL USE 


@ EXIT LIGHTS @ SIGNAL LIGHTS 
@ PILOT LIGHTS @ TEST LAMPS 


Nalco Carbon Lamps are setting records of extra 
hours of service—wherever they're used—because 
they're engineered for rugged industrial perform- 
ance. Actual tests in use prove their long-life 
superiority where inductive kick-back can feed 
into the lamp circuit. And where vibrations are 
constantly incurred. Nalco Carbon Lamps pay for 
themselves through longer, trouble-free service, 
fewer bulb replacements. 
NALCO Carbon Lamp for Every Need 


Standard types, shapes, sizes and colors are 
available, as well as special shapes, colors and 
construction features. Standard screw and spe- 
cial bases are supplied according to your needs. 


Send for catalog sheets and price lists. 


NORTH AMERICAN 


amps a 
St. Louis 6, Mo. 


lj PLAT 
» AKRON 14. OHIO 


burner, one knob controlling both oil and air. Over-run 
switch permits operation of the blower motor at full speed, 
regardless of the position of metering valve. Control is 
designed for 100-115 volt supply. Overall size is 3% in. x 
4% in. x 2% in. high. D. H. McCorkle Co., Sixth & Ban- 
croft Way, Berkeley, Calif. 


TIME DELAY RELAY 


Electro-pneumatic. switching relay (trademarked Aga- 
stat) for proportional time delay up to 1 min is intended 
for use in radio and television transmitters and in similar 
applications. Time delay starts when coil is energized, im- 
mediately opening if power failure results. Power restor- 


ation within 1 to 15 sec re-establishes circuit instantly. If 
power failure is restored after 15 sec, relay closing time is 
proportional to length of time of power failure. A combina- 
tion unit of two proportional and one standard relay pro- 
vides for a proportional time delay up to 5 min. Relay 
incorporates a timing head, solenoid assembly, switch and 
terminals. Agastat Div., American Gas Accumulator Co., 
1027 Newark Ave., Elizabeth 3, N. J. 


FLEXIBLE CONDUIT 


Flexible metallic electrical conduit (Flexpansion. Con- 
duit) with neoprene coating is said to be liquid-proof, air- 
tight, and resistant to lubricants such as oil and grease. 
Designed in accordance with the National Machine Tool 


Builders’ Code specifications, the industrial applications of 
conduit include machine tool wiring, chemical plant equip- 
ment and similar apparatus. Process employed in applying 
neoprene to conduit is claimed to give natural bond of rub- 
ber to metal with a life expectancy of from ten to fifteen 
years. Techniflex Corp., 55 Jersey Ave., Port Jervis, N. Y. 


RIGHT ANGLE GEAR DRIVES 


Right angle bevel gear drives (trademarked Anglgear) 
designed for exacting requirements of military and com- 
mercial aircraft are said to be suitable to other industrial 
applications requiring high load capacity and service life 
with a minimum of weight. Units are available in standard 
1 to 1 ratio in heavy duty and medium duty models. Medium 
duty rated at 250 in-lb ultimate static load (upper two in 
illustration) are three hole mounted right angle type and 
“Tee” type. Heavy duty rated at 500 in-lb ultimate static 
load (lower units) are circular flange and rectangular 
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It is know-how, gained by diversified product experience and 
research, that equips us for the quantity production of top quality 
metal powder parts. 


Just as important as knowing how to apply the art of powder 
metallurgy is to know when not to. That knowledge leads us to 
refuse orders to produce any part that cannot be made advantageously 
and economically by the metal powder process. 


Of course, we gladly accept orders for items that meet our three 
basic requirements for efficient production: 


e The shape must permit good die fill and proper density. 


e The required physical properties and tolerances must be 
within the range obtainable in normal factory production. 


e The quantity ordered must be sufficient to justify the 
initial tooling costs. 


What we mean is . . . we accept orders only when we know that 
the customer will be sure to obtain lasting satisfaction. 


MORAINE Bora 
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Select exactly the right 
semi-tubular, split rivet, or cold- 
headed fastener from Milford’s com- 
plete line. You'll find it pays in 
every way! 


Then use the right rivet set- 
ting machine for your application. 
One of Milford’s 15 basic machines 
is sure to solve your particular 
problem . . . and slash your pro- 
duction costs! 

WRITE TO DEPT. E 


MILFORD RIVET 


& MACHINE COMPANY 

HATBORO, PENN. 
ELYRIA, OHIO 

MILFORD, CONN. 





Nae 


anes those small insulators 
requiring high dielectric 
and mechanical strength — 
specify LAVITE, the rugged. 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
out costly rejects. Ideal fon 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 
request. 










0..M. STEWARD MFG. COMPANY 
























flange mounted right angle; latter one is interchangeable 
with Air Corps design 37B4319. Design features include 
antifriction bearings; grease retaining seals on all shaft 
extensions; corrosion protection of all components in ac- 
cordance with AN-P-61 and AN-QQ-A-696; all materials, 


(9 


tolerances, and lubrication suitable for operation in the 
range of —65 to +160F; integral heat treated shafts with 
cadmium plated extensions on heavy duty and stainless 
tubular shafts on medium duty units. Variations from stand- 
ard design to suit special requirements. Airborne Acces- 
sories Corp., 25 Montgomery St., Hillside 5, N. J. 


AUTOMATIC TIMER-SWITCH 


Combination electric interval timer and switch (Sleep- 
Switch) provides for automatic switching “off” at the end 
of a predetermined period as well as “on” for a new selected 
period. Unit is intended for use in radios. Maximum “on” 





















time before shutting off is one hour. A dial control sets the 
mechanism for the “on” time and another dial control pre- 
selects the starting time. Timer embodies an audible buzzer 
which is energized after radio has been on for 10 min. 
Telechron, Inc., 200 Union St., Ashland, Mass. 


SEALING WASHERS 


Line of sealing washers (Lock O Seal) are intended for 
use on gas- or liquid-tight systems. Unit is essentially a 
doughnut-shaped ring of rubber-like sealing compound 
encircled by a metal retainer. Upon compression the seal- 






























ing compound is prevented from being compressed beyond 
elastic limit by metal retainer, thereby maintaining an active 
seal which may be reused if removed. Washers are suitable 
for use under bolt and screw heads in aircraft tanks, flota- 
tion gear, hydraulic systems, and in various commercial 
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Standard Internal 
EverLOCK 


Standard External 
EverLOCK 
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WITH WIDE CHISEL EDGES 








Standard Internal-External 


° 
Standard 80° Countersunk EverLOCK 
EverLOCK 


An edge provides more traction than a point. That principle applied 
to multiple wide chisel edges gives EverLOCK Washers their un- 
matched ability to hold against vibration, strain, expansion and 
contraction. 

EverLOCK’'s multiple chisel edges are forced into the contiguous 
faces of both work and nut by powerful spring tension, assuring full 
use of the added gripping area. 

EverLOCKS can be applied rapidly and easily . .. cut assembly 
time and labor costs .. . eliminate all hazards of stretched bolts 
and distortion of threaded parts. Write for full particulars. 











THE WASHER THAT HAS THE EDGE 





WASHERS 
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SPRINGS? 


MAKES THEM RIGHT 
AND AT REASONABLE COST 


Since 1928 this organization has been regarded by an 








increasing number of manufacturers as an ideal source 
for high grade mechanical springs of all types and sizes 
from tiny ones 20,000 to a pound to springs weighing many pounds 
apiece—also clips, small stampings and wire forms. We'll design them 
for you or make them exactly to your specifications. Plant is large 
enough to handle big orders smoothly, compact enough to give prompt 


service on small orders and experimental work. 


Try it and See! 


Our steady growth is evidence that policy, price and production are 
RIGHT. So why not call us in on that spring job? 













ILLINOIS COIL SPRING COMPANY 


2100 No. Major Avenue 
CHICAGO 39, ILLINOIS 





Sent on Kequest! 


Interesting new bulletin “BRIEF GUIDE for SPRING 
BUYERS.” Tells in plain everyday language what a good 
spring is and how to get it without excessive cost or delay. 





Mr. 


Firm. 







products such as refrigeration and air conditioning equip- 
ment. Also used to seal tubing passing through walls or 
other barriers. Franklin C. Wolfe Co., 407 Commercial 
Center St., Beverly Hills, Calif. 


LOW CAPACITY FANS 


Small centrifugal fans (Type 5CB) for ventilating of 
electrical and electronic equipment are available up to 5 in. 
diam with outputs to 500 cfm. Unit can be supplied in 
single or double width from 1 to 5 in. Illustration shows 
the 2% in. width type with outlet dimensions of approxi- 
mately 4 in. x 3% in.; inlet 4 in. diam. Concentric motor 





mounting type shown at left has overall width of 41% in.; 
unit with external motor is 8% in. wide. Respective out- 
puts of these units are 120 cfm in free air at 1500 rpm and 
200 cim at 1550 rpm. Fans can be supplied in a wide 
range of motor sizes, motor size and speed determined by 
application. Brackets and mountings are supplied to meet 
specific use. Johnson Fan & Blower Corp., 1319-25 W. 
Lake St., Chicago 7. 


SPEED CONTROLLER 


Three-speed motor control transformer is designed for 
capacitor start motors which are used on fans, air condi- 
tioning, and other similar applications. Speed controller 
can be used up to % hp rating; also suitable for high speed 
motors. Unit consists of auto-transformer with taps for 








115, 65, and 55 volts; tandem 3-point switch for selecting 
speed; and pilot light to indicate when in operation. Ap- 
proximate speeds are: full, 34, and 4%. Contained in flush 
mount steel case measuring 6 in. x 4 in. x 4 in. Dormitzer 
Electric & Mfg. Corp., 782 Commonwealth Ave., Boson 15. 


SHAFT SEAL UNIT 


Horizontal and vertical shaft seal unit (trademarked 
Unit Seal) uses radial seal joint—claimed not to wear on 
shaft, bearing race or any other parts in the machine or 
pump. Unit is a complete seal in itself and is factory as- 
sembled; both rotating and stationary surfaces are built 
inside a metal cartridge. It consists of the stationary seal 
ring,- diaphragm, spring assembly, and the rotating seal 
ring which is variable in shape according to design re- 
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NEW PROTECTIVE COATING 


“Cue 

ON (LuwA. 
MARVINOL VR-10, the versatile vinyl. resin, 
offers superior stability in protective coatings from 






raincoats to jackets and coatings for wire. Here are 






some of the advantages it offers you... 






MORE STABILITY ... In processing and in end prod-# 
ucts, Marvinol offers you greater stability . . . superior ] 






resistance to heat, light, oils, acids, aging, wear and 






other normally destructive forces . . . better low tem- 






perature characteristics. High molecular weight gives 






Marvinol coats and jackets extra toughness and “dryness.” 






MORE PROCESSING ADVANTAGES... 


Production runs prove that Marvinol gives shorter 







premix and Banbury cycles plus faster extrusion rates. 






These are important savings whether you are calendering, 






extruding or molding. Wire coatings made from Marvinol 






may be brilliantly or delicately colored ... are easily cleaned. 











MORE UNIFORMITY .. . Marvinol resins are a development of 


Martin research and Martin’s quarter-century of plastics experience. Pro- 






duced in the world’s most modern chemical plant, they assure unexcelled uniformity. 

The Glenn L. Martin Company does not compound or fabricate in the plastics field. If you 
make or coat wire, our sales engineers and customer service laboratory offer full technical 
cooperation. If you buy or use finished wire, write to Chemicals Division, Dept. £.3 The Glenn ‘ 
L. Martin Company, Baltimore 3, Maryland. i 


Martin. 


RESINS, PLASTICIZERS AND STABILIZERS PRODUCED BY THE CHEMICALS DIVISION OF 
THE GLENN L. MARTIN COMPANY «+ AN INTERNATIONAL INSTITUTION 


“BETTER PRODUCTS, GREATER PROGRESS, ARE MADE BY MARTIN.” 
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quirements. Seal faces are machined lapped to specifica- 
tions and subjected to rigid flatness test designed to give 


leakproof joint. Stationary seal nose is permanently fastened 
Ss EMBLEM OF QUALITY to inner edge of synthetic rubber diaphragm, with outer 






MICRO PRECISION SWITCHES 






Precision switches require precision 
screws. Quick starting threads, perfectly 
centered slots, no off-center heads — best 
of all, no interruptions on fast moving 
assembly lines... that’s the job Elco screws 
are doing on Micro Precision Switches. 


And because all heads, threads and slots 

are consistently alike according to size 

pe ee ae edge permanently fastened to outer seal case, providing a 
- : P leakproof flexible connection. Spring maintains the rotat- 

—e hours of otherwise costly ing and stationary seal surfaces in contact. Gits Bros. 

assembly time. Mig. Co., 1840 S. Kilbourn Ave., Chicago 23. 

Elco screws are accurately made under a 

system of careful production control. They CENTRIFUGAL PUMP UNIT 

can be relied on for precision assembly 


Low speed centrifugal pump (Model H) with motor is 
by mechanical means. Try this quality 


designed for applications where moderate pressures and 





















and dependability on your screw volumes are required. Speed is 1725 rpm. Performance 
assembly problems where time curve indicates a shut-off pressure of 19 psi, 10 gpm at 
and expense must be cut. Specify 15 psi, 15 gpm at 10 psi, and in excess of 20 gpm at free 
Elco screws on your next order. flow. Pump is made in either bronze or aluminum and 





Write for Catalog No. 48. 








provided with mechanical rotary seal. Inlet is % in. pipe 
thread, female; outlet, 34 in. male. Units are available with 
motors ranging from % to % hp, depending upon operating 
range required. Overall dimensions, with % hp motor, are 
12% in. long x 73 in. high x 8%e in. wide. Eastern In- 
dustries, Inc., 296 Elm St., New Haven 6, Conn. 





Industrial Horizon 


You'll want to read regularly this terse monthly analysis 
of industrial news that affects your product design work. 
It is now in a new and enlarged location immediately 
following the Contents Page. SEE PAGE 6 








ELECTRO-HYDRAULIC POWER UNITS 







Power units employ fluid drive method of coupling motor 
Vig to output shaft, eliminating any mechanical connection be- 
| tween motor and driven equipment. Units are designed for 


at 
SH] [[]= uco sce screw conroraTion_ Randard HEA, Dye D Range exingin’ moter ane Se 


—icVaannar ‘caeienae. sasebes ing bolt hole dimensions. Standard units are designed for 

Senemnr_ WOOD SCREWS © MACHINE SCREWS © macume schew wuts | constant speed 1800 rpm, 220/440 volt, 3 phase 60 cycle a-c 

. DRIVE SCREWS CAP SCREWS® LAG SCREWS SPECIAL SCREWS | ™otors, in a range from 1 to 20 hp. Motors supplied are 
TAPPING SCREWS © STOVE BOLTS © PIPE PLUGS | (Continued on page 160) 
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A HEAT AND CONTROL 
ENGINEERING SERVICE 






/ 
is 
(00 How THERM-A-NEERING Helped a Hot-Plate Manufacturer 

Lower manufacturing costs and improved product performance 
were gained by an eastern hot-plate manufacturer through the 
Manan) aid of THERM-A-NEERING. 
In the panel is a diagram of the old, complicated system that 
had three big disadvantages: (1) expensive to wire; (2) double 
burner element required; (3) only 3 choices of heat. 
THERM-A-NEERING worked out the application of the Uni- 
Therm, one of a variety of standard Westinghouse thermostats. 
Substituting it for the 3-heat switch not only eliminated the dis- 
advantages, but added new features: 
Low Cost—although price of Uni-Therm approxi- 
mated that of a 3-heat switch, the former saved 
labor, wire, switch and element costs by eliminat- 
ing complicated wiring and one burner element. 
Sensitive — instant response to the most minute 
adjustment without complicated linkage or wiring. 
Permanent—once installed and adjusted, no 
further servicing is necessary. 
Simple — no articulated parts to get out of adjust- 
ment. Single bolt or stud mounting. 
Small — fits compactly in small places. 
Stepless — unlimited heat settings instead of 
limited, 3-heat restriction. 
For complete information call your Westinghouse representa- 
tive or write Westinghouse Electric Corporation, Meadville, Pa. 


OLD SWITCH DIAGRAM 
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Now electronic induction heaters 
can be used in the shop. 


Electronic tube induction heating long was confined to the 
laboratory because the electronic equipment just ‘‘couldn’t stand 
the gaff’’ of shop usage. 

After four years of intensive research and testing, The Ohio 
Crankshaft Company found the answer. The Toccotron 20 has 
proved a dependable shop tool for uniform, low cost production 
in numerous applications. 

Four Lord Plate Form Mountings effectively isolate the Power 
Contactor Panel Assembly and protect the Toccotron from vibra- 
tory disturbances in the shop, regardless of their direction. Tube 
assemblies also are protected by Lord Mountings. 

Whether you make electronic equipment or massive machinery 
—if your product is exposed to external vibration or if it has 
moving parts, a Lord Vibration Control System will increase its 
efficiency, durability and customer appeal. Consult a Lord engineer. 


See our Bulletin in Sweet's 1949 File for Product 
Designers or write for Bulletin 900 today. It describes 
the complete line of Lord products and services. 


LORD MANUFACTURING COMPANY, ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 


Cc) VCC meme yer 


general purpose normal starting of the open, drip-proof, ball 
bearing construction; other types available. Power units are 
intended for conveyors, centrifugals, mixers, winders, spin-) 
ners, and for other applications where smooth starting is 
desirable. Other features include: (1) reduction in starting 
current since motor reaches 85 per cent speed before start- 


‘ 


ing load (2) smooth acceleration (3) practical elimination 
of the normal vibration and shock which is transmitted 
through standard mechanical coupling (4) overload protec- 
tion. Overload protection is obtained by adjusting oil level 
which limits the overload transmitted by motor. American 
Blower Corp., 8111 Tireman, Detroit 32. 


RADIUS FORMING BRAKE 


Sturdy hand-operated radius forming brake (Radius 
Brake No. 4) is designed for bending duraluminum, chrome 
molybdenum, rust resistant and spring-tempered alloys, and 
various other low ductile materials—to a minimum safe 
radius wihout fracture. Unit is also suitable for form- 


ing ductile metals with sharp bends or with a radius wheré 
bends are desirable. Radii obtainable with standard forme 
ing bars are: 0, %e, 342, 1%, 542, %46 and %e in. Capacity off 
brake, 16 gage sheet steel (0.062 in.) ; forming width, 24 
in.; degree of forming, 125 deg. Other features include? 
angularity controlled by precision type of angle degree 
stops, material gage provides accuracy in duplicated parts, 
and contact surfaces are completely adjustable in all planes. 
O’Neil-Erwin Manufacturing Co., Lake City, Minn. 


Laboratory and Engineering 


Cui MeO cee 


TV OSCILLOSCOPE AND SWEEP GENERATOR 


Compact television test unit (Tee Vee 90) combines 
oscilloscope and sweep generator; overall measurements 
are 14 in. x 18 in. x 12% in. Oscilloscope can be used 
independently since it is equipped with its own saw 
tooth sweep generator with linear sweep from 10 cycles 
to 40 kc. Synchronization is provided for internal or ex- 
ternal, or line frequency. Independent sweep generator has 
continuously variable band-width from 50 ke to 6 me with 
range of 4.5 to 40 mc. Attenuation of rf is continuously 
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] 1865 —Here’s how machines looked 2 1907 —Electrical horsepower gave pro- 3 1915—Howell “Red Band” Electric 




























before man applied electricity for in- duction a big boost. But gear mech- Motors arrived. These rugged, - 
dustrial usage. Gear setups were crude. anisms were far too cumbersome. Repairs trial type motors were specially Seciemes 
Making parts fit was a matter of luck were frequent. Men were still struggling to to withstand hard usage. Soon, Howell 
and plenty of tinkering by operators. make one motor do the work of many... Motors appeared in this and other industries. 
yn 
INOW, IT 1S TOUCH AND GO! 
: 7 
el 
n (and parts are machined quicker and to closer tolerances) 
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Today—Touch the buttons 
and electrical horsepower 
goes to work. This boring ma- 
chine, for example, with five 
industrial type motors (all but 
one of special two speed design), 
bores or mills machine parts to 
.0001 inch! Backbreaking labor 
is gone, costs cut, accuracy im- 
proved, job flexibility widened 
—all so that more people can 
enjoy more goods at less cost. 


You’ll find Howell Motors in 
every industry, making good on 
hard jobs like that shown here. 
They’re also an important source 
of power on fans, pumps, con- 
veyors, dairy machines and 
other important jobs. 








Are you using Howell Motors? 


x 





Free enterprise encourages mass production, supplies more jobs — provides more goods for more people at less cost. 


Here’s another precision-built Howell oe oo 
J Motor . . . industrial type with copper or 
bronze bar rotors ... specially insulated 


. . . Statically and dynamically balanced. 4 0 W f l 
i Yi ey m ~ 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 
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ECOA NAME PLATES 


yporlight Your Produc? 


Etched or lithographed, Ecoa name plates are permanent 
marks of distinction, reflecting the pride you have in your 
product. You can save money on name plates by choosing 
from nearly 5000 shapes and sizes for which we have dies 
in stock. Ask us to quote on your name plate requirements. 
If your engineering department can use our book of die 
shapes and sizes, write for it on your letterhead. 


ETCHING COMPANY OF AMERICA 


1520 Montana St., Chicago 14, Dept. E-3 
SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, INDIANA 





G-E Machine Tool 
Transformers 

help you make the 

right connections ... 


FAST! 


A large metal nameplate, containing complete identification and 
a permanently etched wiring diagram, is one of the many extras 
you get in General Electric Machine Tool Transformers. You 
won’t go wrong making connections— each terminal is numbered 
and identified on the nameplate. 

Front-mounted terminal boards make installation still easier 
and faster. Functional, compact design makes for convenient 
control-panel mounting. The four mounting holes are easily 
accessible. 

Good voltage regulation and built-in overload protection are 
two more highly desirable features of these reliable transformers. 
They are available in ratings from .075 to 3 kva to meet all 
domestic requirements—with an all-purpose group for foreign and 
special applications. For full information, write for Bulletin GEA- 
4887. Apparatus Dept., General Electric Co., Schenectady 5, N. Y. 


aaa econ sada TT: 


variable and output is applied through low loss coaxial cable, 
Traveling detector probe is inciuded for observing signal 
at any point of the rf circuit under test. Z-axis terminal 


on front panel permits intensity modulation of electron 
beam. Input jack jis provided for introducing a marker 
signal. Radio City Products Co., Inc., 152 West 25th St, 
New York 1. 


VOLTAGE MULTIPLIER 


Compact d-c voltage multiplier is designed for extending 
company’s vacuum tube voltmeter (Polymeter) to meas- 
urements up to 10,000 volts. Vacuum tube meter is thus 
suitable for television high voltage supplies, transmitter 


plate circuit, experimental power supplies, electronic flash 
tube circuits, and other high voltage d-c circuits. 


Multi- 


plier consists of a 48 in. plug-in flexible lead, nickel-plated 
brass contact pin mounted in. tapered polystyrene rod 
134 in. long, a removable phenolic safety flange 2 in. diam 
and 4% in. long; varnished phenolic handle enclosing 
dropping resistor is tested for 30,000 volts. When re 
placing standard low-voltage probe, unit multiplies original 
d-c voltage ranges of meter by 10. Tube Div., Sylvania 
Electric Products, Inc., 500 Fifth Ave., New York 18 


PROCESS RECORDER 


Instrument for recording 

time-in-process gives direct 

reading on uniform scale and 

charts rate of conveyor move- 

ment in terms of total time con- 

sumed in traveling through a 

process. Unit eliminates the 

necessary calculations required 

when using conventional tach- 

ometer since rpm or ft per min 

have to be converted into total 

time. It is claimed to simplify 

the problem of establishing cor- , 

rect conveyor speed for the desired time-in-process for a 

given product. Recorder is suitable for such equipment as 
| continuous furnaces used in metal annealing, tempering 
| hardening and in continuous drying and baking ovens. The 
| Bristol Co., Waterbury 91, Conn. 
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No nut can turn loose on its bolt so long as there is 


pressure on its threads. 

Kantlink spring washers keep that_pressure on. 
There is no substitute. 

The first loosening or wear of bolted assemblies 
comes in the other parts, not from the nut turning on 
the bolt. Ductility may permit slight bolt stretch, 
or the gradual friction of metal on metal, or the 
gtinding down of burrs, flares, or the pulverizing of 
scale, rust or paint—these things cause inevitable 








Originators of KA 


Put on the 
PRESSURE... 








loosening unless a strong expanding spring washer 
keeps the pressure on. 

The powerful expansion of Kantlink, as this in- 
evitable wear occurs, gives you ample time to re- 
tighten before trouble starts. 

For continuous pressure on all your bolted as- 
semblies specify Kantlinks—the wide range helical 
spring washers that are stronger, and hold all parts 
tight longer. 

Write today for descriptive folder. 


lt ange spring washer 








THE NATIONAL LOCK WASHER COMPANY 


Newark 5, New Jersey 
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E. D. McArthur has been appoined head of the newly. 
electronic created High Frequency Electronics Division of the Gen. 
| eral Electric Co.’s Research Laboratory, Schenectady, N. Y, 
| | Mr. McArthur, who has been with the company for 3 
vo tage | years, was formerly head of the laboratory’s ultra high 
| frequency vacuum tube section which has been expanded 
regulators | to the division he now heads. In 1942 he helped organize 
the company’s electronics laboratory. Mr. McArthur is 4 
Fellow of the IRE, and holds numerous patents in the 
nly Sorensen electronic voltage regulators ssticcnion Geld. 
offer as much as 0.1% regulation accuracy 
under SIMULTANEOUS line and load changes. 
SIX IMPORTANT SORENSEN FEATURES: 
. Precise regulation accuracy; 
. Excellent wave form; 
. Output regulation over wide input voltage range; 
. Fast recovery time; 
. Adjustable output voltage, that once set, remains 
constant; 
. insensitivity to line frequency fluctuations between 
50 and 60 cycles. 

The Sorensen Catalog contains complete 
specifications on standard voltage regulators 
and nobatrons. It will be sent to you upon 
request. 


EXDTRETG ond company tac. 


375 Fairfield Avenue, Stamford, Connecticut 


E. D. McArthur W. A. Buck 
aM AK RR eee Re Walter A. Buck, retired Rear Admiral, U. S. N., was 
‘ elected operating vice president of the RCA Victor Divi- 
EW: FEATHER WEIGHT : sion, Radio Corp. of America, Camden, N. J. He previously 
headed the Radiomarine Corp. of America, a_ service of 
RCA. Mr. Buck served in the Navy as Paymaster Gen- 
eral and Chief of the Bureau of Supplies and Accounts. He 
was awarded the Legion of Merit for his wartime services. 


F. R. Benedict was appointed manager of the headquar- 
ters engineering departments of the Westinghouse Electric 
PATENT (2 eo a ee Corp., Pittsburgh. Mr. Benedict will be responsible for 


PENDING / the operations of the industry engineering, the foreign en- 


gineering, and the engineering laboratories and standards 
departments. 


F H. V. Nye, associated with Allis-Chalmers, Milwaukee, 
since 1906 as an electrical engineer, has been named con- 


/ , 3 sulting engineer for the switchgear section of the electrical 
T LAST! A light, ll balanced one : : . 
Se eaall “on ee ee ee oe ick department. T. G. A. Sillers succeeds Mr. Nye as engineer- 
. 2 wk ang aoe atitis te etl i a in-charge of switchgear design. Mr. Sillers has been en- 


HEXACON calls it FEATHER WEIGHT. It’s gineer-in-charge of development, switchgear and control 
ited sihaatiiets Anas: Hens Sen, tent anal: alenre sections of the electrical department. Mr. Nye is a Fellow 
fatigue works against of the AIEE. 

. quality. It can work for 

HEXACON MODEL 30H. - you — improving and 
Weight 54 oz. (less cord). » speeding production. 
40, or 60 Watts. Both %” » More comfortable and 
and ¥,” tips furnished. Ask me Practical than a pencil 
for literature on complete ~*~ iron. No transformer re- 


line of screw tip, plug tip quired. Price only $5.00. 
and hatchet irons. 


3 HEXACON " Dr. A. V. Astin, formerly assistant chief of the Electronics 
: ELECTRIC co. i Division of the National Bureau of Standards, Washington, 


The International Nickel Co. of Canada, Ltd. recent 
executive changes include: Robert C. Stanley, president since 
1922, director since 1917, and chairman and president since 
1937, continues as chairman of the board; Dr. John F. 
Thompson, formerly executive vice president and a director, 
becomes president; Henry $. Wingate, recently secretary and 4 
director, becomes a vice president and continues as secretary. 


i D. C., becomes chief of this division, succeeding the late 
3 177 W. CLAY AVENUE ig Harry Diamond. Dr. Astin is well known for his contribu- 
a ROSELLE PARK, N. J. ft tions in the development of the proximity fuse. He has 
A@eaeuecwuaeeenes* made a number of contributions in dielectrics and in elec- 
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From Century’s Complete Line 
It Was Easy to Select 


dh eee 


"ine automatic drill press shown 
here is equipped with the following 
standard Century motors: 


1—one horsepower 1735 RPM 
horizontal motor on a cross feed 


1—one horsepower 1735 RPM 
vertical motor on a vertical feed 


2—one horsepower 1155 RPM 
horizontal motors on cross feeds 


1 — one and one-half HP 1155 RPM 
horizontal motor on cross feed 


1—one horsepower 3500 RPM 
vertical motor on vertical feed 


1—two HP 1740 RPM vertical 
motor on vertical feed 


1—two HP 1155 RPM horizontal motor rotating 
the circular table 


The correct Century motor for your job supplies the 
right amount of power and starting torque at the 
right speed combined with the right frame mounting 
and right protection from surrounding atmospheres. 


Century's wide range of types and kinds of electric 
motors in sizes from 1/6 to 400 horsepower can 
simplify complicated electric power problems. 


Specify Century motors for all of your electric power 
requirements. 


Popular types and standard ratings are generally available 
from factory and branch office stocks. CENTURY ELECTRIC COMPANY 
1806 Pine St. > Saint Louis 3, Missouri 
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MERCOID 


MERCURY SWITCHES 


THE MOST IMPROVED TYPE IN 
MERCURY CONTACT SWITCH 
CONSTRUCTION. @ 


Mercury switches bearing the registered 
+ trade mark name of ‘‘Mercoid"' are not sub- 
‘ § ject to open arcing, oxidation, corrosion, 
: * pitting or sticking of the contacting surfaces. 


‘ There are numerous applications where these 
| switches have a definite advantage over the 
| open contact type switches. 


' Mercoid switches are available to the trade 
in various designs, sizes and capacities. 


Our engineers gladly offer their assistance 
‘ in the adaptation of our switches to your 
: switch problems. 


MERCOID 


INDUSTRY'S AUTOMATIC CONTROL PROBLE 


Designed to automatically 
regulate electrically oper- 
ated equipment in accord- 
ance with changes in tem- 
perature, pressure, vacu- 
um, fluid level or mechani- 
cal movement. 


For further information see catalog No. 600 


THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, Illinois 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS “INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 
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tronic instrumentation. Under his supervision, the Elec. 
tronics Division is proceeding with its investigations and 
research on high-speed digital computers, new ordnance 
devices, guided missiles, and electronic standards. Dr. 
Astin is a Fellow of the American Physical Society and a 
member of the Washington Philosophical Society and the 
American Ordnance Association. 


Frank H. Stohr was named general manager of the Allis- 
Chalmers Mfg. Co.’s Norwood Works, Cincinnati. He succeeds 
R. W. Davis who has been associated with Allis-Chalmers 
for 40 years and will now continue in an advisory capacity to 
the general manager. Mr. Stohr was formerly executive vice 
president and a director of the Elliott Co., Jeanette, Pa. Prior 
to that he was manager of electric sales, engineering and 
production departments, and the industries sales division at 
Westinghouse. 


F. H. Stohr Cc. J. Burnside 

C. Jj. Burnside has resigned as manager of the Westing- 
house Industrial Electronics Division, Baltimore, Md., to or- 
ganize an independent industrial consultant service. Mr. 
Burnside has been associated with the company’s radio and 
electronics activities for 24 years. He received the U. S. 
Navy Certificate of Commendation for his activities con- 
nected with the production of radio and radar equipment 
for the military services. He was chairman of the transmit- 
ter section of the RMA and is now a member of the 
executive committee. He is a member of IRE, NEMA and 
the American Society of Naval Engineers. Mr. Burnside 
will continue with Westinghouse in the capacity of con- 
sultant. 


T. C. Glenn has been appointed manager of the engineer- 
ing division of the newly-created Michigan district of Gen- 
eral Electric Co. He will be in charge of all application 
and service engineering work as well as all installation con- 
tracts. 


Automatic Switch Co., Orange, N. J., has announced the 
appointment of F. P. Spinelli as manager of the Switch 
Dept. and R. F. McCormick as manager of solenoid valve 
sales. 


The appointment of Walter Thompson to the position of 
field engineer has been announced by Duo-Therm Division, 
Motor Wheel Corp., Lansing, Mich. Mr. Thompson has 
been affiliated with the company since 1936. 


J. R. Cameron is now associated with the Norge division 
of Borg-Warner Corp., Detroit, Mich., as assistant to 
Harry L. Spencer, director of manufacturing. 


The Receiver Division of General Electric Co., Syracuse, 
N. Y., has announced the appointment of G. F. Melntosh as 
supervisor of engineering services. Prior to this appoint- 
ment, Mr. McIntosh was supervisor of drafting. 

Concurrent appointments of section engineers include 
E. A. Breen, formerly section engineer on standard line 
radio receivers who will now head the television receiver 
section; C. G. Torsch, formerly receiver engineer, will be in 
charge of television components; and N. $. Cromwell, for- 


ELECTRICAL MANUFACTURING 





lec. 
and 
nee 
Dr, 
da 
the 


llis- 
eds 
lers 
’ to 
vice 
rior 
and 

at 


’ 


Industry Setting new standards 
of accuracy with new 
TIMKEN Double-Zero bearings! 


NTIL recently, the most accurate Timken® bear- 

ing on the market has been the “Zero” bearing, 
with a maximum run-out of only 150 millionths of an 
inch. Then, just a few short months ago, The Timken 
Roller Bearing Company introduced the“‘Double-Zero” 
bearing, with a maximum run-out of 75 millionths of an 
inch—twice as accurate as the Timken “Zero” bearing! 


Within the short time since, one industry after 
another has begun to take advantage of the increased 
accuracy of the new “Double-Zero” bearing by apply- 
ing it on grinding machine spindles, small precision 
rolling mills, gear cutters, lathe spindles, and many 
other applications where extreme accuracy is essential. 


“DOUBLE-ZERO”’ BEARING IS A 
“GENERATED UNIT ASSEMBLY” 


To achieve the extreme accuracy of the “Double- 
Zero” bearing, Timken engineers built specialized 


A PRECISION TIMKEN BEARING FOR EVERY REQUIREMENT 


CLASS “00” (DOUBLE-ZERO) 


RUN-OUT .000075” 
TYPES AVAILABLE 


‘SIZE RANGE Up to 10” O.D. 


TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER 


NOT JUST A BALL NOT JUST A ROLLERT— THE TIMKEN TAPERED ROLLERO— 
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Standard Single Row 


machine tools, developed measuring devices of extreme 
accuracy, and perfected new manufacturing processes. 


Then, to assure positive roll alignment, long lasting 
precision, permanent adjustment, and smoother oper- 
ation, the “Double-Zero” bearing goes through an 
extra step in manufacture. A natural and true geometric 
contact is generated between all rotating parts, which 
results in a “Generated Unit Assembly”. 


The new “Double-Zero” bearing is the latest example 
of Timken leadership in serving the bearing needs of 
all industry. Whenever you buy bearings, it pays to 
look for the trade-mark ‘“Timken”’. The Timken Roller 
Bearing Company, Canton 6, Ohio. Cable address: 
“TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 
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“0 (ZERO) | “3” (THREE) 
"pee en 
| 000300” 


.000150” 








Standard Single Row All types 
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Up to 12” O.D. 


Up to 12” O.D. 











BEARINGS 





BEARING TAKES RADIAL.) AND THRUST -(f)—~ LOADS OR ANY COMBINATION 
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merly loudspeaker engineer, will be section engineer of 

component applications. W. S$. Winfield, engineer in the 
| automobile 1eceiver section, is now engineer of television 
| receivers. Prior to his affiliation with the company, he 
was engineeriiyg manager at Westinghouse. 



















New Wrinkle, Inc., and Chadeloid Corp., Dayton, Ohio, 
have announced the election of Robert F. Ohmer president 
of both concerns. Mr. Ohmer was the first president of 
New Wrinkle serving until 1942; he left to join the armed 
forces. Since the war he has been a vice president of the 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio. The main 
offices of New Wrinkle, Inc., formerly in Dayton, will now 
be located in Chicago. 


Dr. William E. Shoupp, nationally known nuclear physicist, 
was named director of research and Robert A. Bowman was 
named manager of engineering for the Westinghouse Elec- 
tric Corp.'s new Atomic Power Division, Pittsburgh. Dr. 
Shoupp is also well known for his work in the field of 
uhf phenomena and in electronics. He is a co-discover of 
photofission—splitting of uranium atoms by _ high-speed 
gamma rays. 




















COMPANY BRIEFS 


A MILK BATH Industrial Products Sales division of The B. F. Goodrich 


Co., Akron, O., becomes the Industrial and General Prod- 


ucts division and includes Plastic Products Sales and pro- 
FOR MAGNET WIRE duction department. E. F. Tomlison, general manager of 

the Industrial Products Sales division since 1943, is division 
general manager. 








When, in the sequence of manufacture, magnet 
wire is run through a series of diamond dies International Telephone and Telegraph Co., New York, to 
at high speed, “milk water” coolant and lubricant | acquire Farnsworth Television and Radio Corp., Fort Wayne, 
under pressure must be flowed over the dies and Ind., thereby entering into the television receiver field. 


wire to prevent overheating. If this were not | IT&T expects to continue manufacturing operations at Fort 

done. the dies would quickly lose their precision | Wayne and market through the national Capehart distributor 
: . . | q ale ye iz : S. 

and the wire would lose much of its inherent | ae nee ORpRNONE 


strength and ductility. Racing through a set of 


: y H The Electric Auto-Lite Co. wire plant at Hazleton, Pa., is 
dies — each with a microscopically smaller open- 


scheduled to start operation in May, 1949. Plant will be 


ing than the one before it—a pound of copper devoted to production of magnet, lighting and instrument 
rod is drawn quickly and accurately into miles wire, vega chromoxide, steelductor, spark plug wire, wiring 
of fine, high quality wire, frequently checked harness and other cables. 


and inspected for uniformity and perfection. | 


eM The General Electric Research Laboratory completes new 
This is but one of the many processes through $250,000 low-temperature laboratory at Knolls, near 


which Wheeler magnet wire must pass before Schenectady. Laboratory measures 60 x 70 ft overall. It is 
it is delivered to the user. Each process is the | equipped to produce temperatures of 459 deg below zero F. 
result of practices tested and proved down 








through our 44 years of manufacturing magnet Future quarters of The Wheeler Insulated Wire Co., Inc., 

wire. Sound basic design and engineering, oo oe a oe eee = Bridgeport, 
a : ill be Zast Aurora St., 2 ,, Conn. 

plus the supervision of skilled craftsmen, make oe — ee ee 


Wheeler magnet wire the choice of the industry. Development of the necessary machinery has made it 


We have a staff of wire engineers at Wheeler | possible for the Corning Glass Works, Corning, N. Y., to 
whose knowledge of and experience with our | start automatic manufacture of 15 and 16 in. all-glass television 
products is at your disposal. If you have a wire pe one yang effects a price reduction of 24 per cent, 
problem, feel free to consult with these wire 

experts. There’s no obligation on your part —— Fasco Industries, Inc., Rochester, N. Y., is new name for 
and we may be able to contribute effectively F. A. Smith Mfg. Co., Inc. Corporate structure, officers, 
toward the success of your process or product. | directors, and policies remain unchanged. 


THE WHEELER INSULATED WIRE CO., inc. 


1203 EAST AURORA STREET 
















ASSOCIATIONS AND SOCIETIES 





April Conference on Electron Tubes 


Waterbu 91 Shafer, Connecticut The American Institute of Electrical Engineers’ forthcoming 
7 ' Powe electronic conference to be held on April 11-12 (See Calendar 
of Meetings) will discuss the industrial applications of electron 























DEPENDABILITY 





tubes. A few of the tentative papers scheduled include: Elec- 
DIVISION OF THE SPERRY CORPORATION tronic D-C Motor Control, Electronic Regulation and Regulat- 
BALLASTS + COILS » COMMUNICATIONS EQUIPMENT - TRANSFORMERS ing Systems, Electronic Control of A-C Power, Electronic 
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SOLUTION TO A DESIGN PROBLEM 


Transit parts like these have to be right 
on the button ... and stay there. Even 
little changes in dimension throw you 
way off on a survey. That’s why these 
parts are Alcoa Aluminum Die Castings. 
Cast to close tolerances, they change little 
in dimension and shape at elevated tem- 
peratures and under sustained load. 

If permanence and stability can improve 
your product, lean on Alcoa’s 34 years of 
die casting experience. You'll get all the 
design help you need. Start by getting 
your free copy of the engineer’s handbook, 
“Designing for Alcoa Die Castings”’. Call 
your nearby Alcoa Sales Office or write 


ALUMINUM COMPANY OF AMERICA, 612 
Gulf Bldg., Pittsburgh 19, Pennsylvania. 
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Relaying Devices and Photoelectric Controls, The Adequacy 
and Inadequacy of Present Tube Ratings, the Need for Basic 
Tube Ratings, Ratings of Pool Tubes for Control and Rectifica- 
tion, Special Ratings for Mercury Vapor and Gas Tubes, and 
The Meaning of Phototube Ratings. 





Leeds Receives Edison Medal 


Dr. Morris E. Leeds, scientist and manufacturer, was awarded 
the 1948 Edison Medal at the Winter Meeting of the American 
Institute of Electrical Engineers. Award is given each year for 
outstanding contribution to industry through the development 
and production of electrical precision measuring devices and 
controls. Presentation is made by the Edison Medal Committee 
of the AIEE. Dr. Leeds is chairman of the board of Leeds & 


| Northrup Co., Philadelphia. 












Calendar of Meetings 


Mar. 7-10—1949 National Convention, Institute of 
Radio Engineers, Hotel Commodore and Grand Cen- 
tral Palace, New York City. 

Mar. 10-12—17th Annual Meeting, American Society 
of Tool Engineers, Pittsburgh. 





When processes must be started or stopped at exactly the 
proper moment, the man who depends on the human memory 
is letting himself in for irretrievable losses. 


Program Timer 


Shown above: dial of 7-day Program Time Control for electri- 
cal circuits. 

Zenith Automatic Control Timers do away with mistakes at- 
tributable to the human element in getting things done on time. 
Write for Catalog Describing All Zenith Switches, Timers, 
and Program Clocks 


ZENITH ELECTRIC COMPANY 
152 W. Walton Street Chicago 10, Ill. 






Mar. 13-18—Winter Convention, National Electrical 
Manufacturers Association, Edgewater Beach Hotel, 
Chicago. 




























Mar. 23.—Third Session of a Symposia on Electrical 
Insulating Oil, American Society for Testing Mate- 
rials, Shoreham Hotel, Washington, D. C. 

Mar. 27-Apr. 1—115th National Meeting, American 
Chemical Society, San Francisco. 

Mar. 28-29—Third Annual Meeting, Armed Forces 
Communications Association, Washington, D. C. 




















Mar. 29-Apr. 1—Third International Lighting Expo- 
sition, Industrial and Commercial Lighting Equip- 
ment Section of The National Electrical Manufactur- 
ers Association, Stevens Hotel, Chicago. 








Apr. 11-12—Conference on the Industrial Application 
of Electron Tubes, American Institute of Electrical 
Engineers, Statler Hotel, Buffalo, N. Y. 

Apr. 11-16—Sixth Western Metal Congress and Ex- 
position, The American Society for Metals, Shrine 
Auditorium, Los Angeles. 















iy SOBs THAT 3 
CANT BE DONE 


The new Durakool Mercury 
Relays are doing things here- 
| tofore thought impossible. 
Stops or starts, from .08 to 
20 second delays, millions of 
contacts without faltering. | 
Non-breakable, non-explo- 
sive, non-corrosive. Durakool 
helps you engineer the appli- 
cation. Send for technical 
data and specifications. 


DURAKOOL, INC. 












Apr. 19-21—Southwest District Meeting, American 
Institute of Electrical Engineers, Baker Hotel, Dallas, 
Tex. 
















Apr. 25-27—Fourth Annual Spring Meeting, Insti- 
tute of Radio Engineers and Radio Manufacturers 
Association, Benjamin Franklin Hotel, Philadelphia. 
Apr. 26-27—13th Annual Machine Tool Electrifica- 
tion Forum, Westinghouse Electric Corp., Buffalo, 
N.Y. 

May 15-19—Silver Anniversary Convention and An- 
nual Radio Parts Industry Trade Show, Radio Manu- 
facturers Association, The Stevens Hotel, Chicago. 
May 16-20—National Oil Heat Exposition and An- 
nual Convention, Oil Heat Institute of America, Me- 
chanics Hall, Boston. 





















: d 
a” 
wpceibvinesks New pelay ” May 26-27—National Meeting, Society of the Plas- 
Canadian Representative guitt-N tics Industry, Inc., Edgewater Beach Hotel, Chicago. 
' Controlite Eng. & Sales, Ltd. 


Toronto 5, Ont. 


Engineering Council Reorganizing Tube 
Standards Committee 

















The Joint Electron Tube Engineering Council will reorganize 
Sectional Committee on Electron Tubes C-60. Committee 
formerly sponsored by the American Standards Association. In 


STEEL lama the reorganization, the scope of the committee is being broadened 
to include definitions, classifications, methods of rating and test- 
la Pi ing, dimensions and interchangeability of electron tubes for all 













applications. New committee will include representatives of the 
American Association of Electrical Engineers, The American 
Association of Railroads (Electric Light and Power Group), 


ELECTRICAL MANUFACTURING 


MARCH 1949 


erations 


Rectifiers carry responsibility out of all proportion to their size. They must perform 
with utmost dependability to insure success of the entire installation. 


Fansteel Selenium Rectifiers 


Fansteel Selenium Rectifiers have long dem- 
onstrated this dependability in service in 
skyscraper elevator systems, railroads and 
factories, down to small units in home, office 


and laboratory. 


Why Selenium? Because it makes the near- 
est approach to the perfect rectifier—provides 
instantaneous power—is most positive in op- 
eration—uniform in higher temperatures— 
permits small size and weight—gives excel- 
lent rectification without high assembly pres- 
sure (each cell is a rectifier in itself)—has 
capacity for short-time overloads—has prac- 


- 
k 
ov 


VEPENDASE 


tically unlimited life, with freedom from 
maintenance. 


Why Fansteel? Because here Selenium Rec- 
tifiers are a major line of production—by 
engineers of specialized training and experi- 
ence—with every production facility and 
Fansteel’s famous Quality Control. 


Fansteel rectifier engineers are at your serv- 
ice for consultation at any time. Full techni- 
cal information on the most modern rectifier 
designs is available without charge. Write 


for it. Fansteel Metallurgical Corporation, 
North Chicago, Illinois. 
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HARD RUBBER end OTHER IMPORTANT PLASTICS 


MERICAN HARD RUBBER COMPANY 


PD MERCER STREET 
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the IRE, the Joint Electron Tube Engineering Council, NBS, 


NEMA, RMA, (Telephone Group), the Army-Navy Electronic 7 


Engineering Agency, and liaison for the Canadian Standards 
Association. O. W. Pike of the Electronics Department of the 


General Electric Co. has been appointed chairman of reorganized 7 


committee. 


Nelligan Elected Head of AWIMA 


The American Washer and Ironer Manufacturers Association 7 
elected H. Paul Nelligan president for 1949. Mr. Nelligan is 7 


president of Easy Washing Machine Corp., Syracuse, N. Y. 
Other officers of the Association include: first vice president, 
C. G. Frantz, president of Apex Electrical Mfg. Co., Cleveland; 
second, Oscar A. Lenna, president, Blackstone Corp., James- 


town, N. Y.; third, W. Neal Gallagher, president of Automatic 7 
Washer Co., Newton, Ia.; and treasurer, Howell G. Evans, 7 


vice president of Hamilton Mfg. Co., Two Rivers, Wis. 


Petretti Heads SPE 


Officers for 1949 of the Society of Plastics Engineers are as 7 


follows: president, Mario Petretti, general manager, Plastic 


Div., Noma Electric Corp., Holyoke, Mass.; vice president, © 
William J. Dunnican, technical service, The Borden Co., Phila.; 7 


secretary, M. Scott Moulton, The B. F. Goodrich Chemical Co., 
Cleveland; treasurer, E. Todd Clark, Burkhardt Mfg. Co., St. 
Louis, Mo. 


Loock Elected to NEMA Board 


The board of governors of the National Electrical Manufac- 
turers Association elected F. F. Loock a member of the board. 
Mr. Loock, who is president of Allen-Bradley Co., Milwaukee, 
Wis., fills the vacancy created by the retirement of F. R. Fish- 
back, formerly chairman of the board of The Electric Con- 
troller & Mfg. Co., Cleveland. 
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BOOK REVIEWS 


LORIE LS CIE TRIE SSSR ANNES NNER AS AEA TT  S 


Standard Handbook for Electrical Engineers—eighth edition, 
by A. E. Knowlton, editor-in-chief, and 101 electrical engi- 
neers, 2311 pages, 6 x 9 in. Published by McGraw-Hill 
Book Co., New York. Price $12. 


First postwar revision (7th edition issued in 1941) includes 
much new data, particularly on materials such as new magnetic 
materials, insulation, synthetic rubber and plastics, although it is 
surprising to find little data more recent than 1945. Much of the 
section on electronics and electron tubes draws on previous 
sources, except for industrial applications, but new information 
has been added on radar and navigational aids, also induction and 
dielectric heating. The material on conductors has been recast 
and the sections on generators and transformers revamped. 
Among the 26 thumb-tabbed sections are headings such as electric 
and magnetic circuits, circuit elements, a-c and d-c generators 
and motors; transformers, regulators and reactors, electric heat- 
ing and welding, batteries, industrial and commercial power and 
several sections relating to power generation and distribution. 
Considerable reference material on codes and standards is 
included. 


Design for Welding—edited by Prof. R. S. Green, 1024 pages, 
514 x 7% in. Published by The James F. Lincoln Arc Weld- 
ing Foundation, Cleveland 1. Price $2.00 postage prepaid in 
the United States. 


The book is composed of abstracts of 82 award papers in the 
recent Lincoln Foundation $200,000 “Design-for-Progress” 
Award Program. The papers were selected and edited by Prof. 
R. S. Green, acting chairman of the Deparament of Welding 
Engineering, Ohio State University. The book contains a good 
presentation of cost data on the various designs. More papers 
speak of welding as used on production items rather than as 
applied to single units. Many of the papers describe the appli- 
cation of welding directed to the reduction of manufacturing costs 
and the improvement of quality and performance. 

Papers included in the book are classed into the following 
categories: Aircraft, automotive, railroad, watercraft, containers, 
furniture, structures, machinery and welderies. The machinery 
section is especially strong. 
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Many other firms looking for better ways to control 
temperature or pressure, to seal shafts or valves 
against leakage, or to transmit motion, have turned to 
bellows assemblies. Investigation before your designs 
are too far advanced may pay you, too. Let our engi- 
neering department make a confidential analysis of 
your sketches and specifications and make a recom- 
mendation. No obligation, of course. 

CLIFFORD MANUFACTURING COMPANY, 
568 GROVE ST., WALTHAM 54, MASS. Division 
of Standard-Thomson Corporation. Offices in New 
York, Detroit, Chicago, Los Angeles. 
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keep temperatures under close control 


with Hydron Bellows Assemblies 


© CUO) ® 


HYDRAULICALLY-FORMED BELLOWS 
AND BELLOWS ASSEMBLIES 


ALL-ALUMINUM OIL COOLERS 
FOR AIRCRAFT ENGINES 





"Look what HEYCO does! 





@ The Heyco is a Nylon insulating grommet that grips the 


wire in a vise-like grip in addition to insulating the wire 
from the chassis. It does not injure the wire yet it anchors 
it firmly to the product, thus preventing strain on termin- 
als. Heyco eliminates cord wear at chassis entrance and is 
available with spring extension for applications requiring 
wire movement. Illustrated Bulletin on request. 


HEYMAN MANUFACTURING COMPANY 
KENILWORTH 1, N. J. 
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HEYCO ELIMINATES STRAIN ON TERMINALS 








































Mounting Factors Affecting 
Bearing Noise in Small Motors 
(Continued from page 83) 








in Fig. 10. The six-pronged spring at the left is used 
for most applications, and is obtainable from the bear- 
ing manufacturer as a stock item for use with standard 
metric sizes of bearings. The three-point wave spring 
is sometimes used for the smaller sizes of bearings where 
small spring thrust loads are desired. The springs 
should exert a uniform pressure and should not be 
compressed to the point where they are permanently 
deformed. As a final test of the effectiveness of spring 
loading and the floating fit of bearing outer rings in 
their housings, the shaft should be moved against the 
spring, and when released the spring should return the 
shaft to its original position. The spring adjustment 
should always be against the outer ring of the bearing 
—never against the inner ring. 


Other Factors Affecting Quietness. Balancing oj all 
rotating parts is essential to quiet, vibration-free rota- 
tion. The rotor should be dynamically balanced, pre- 
ferably supported on the bearings after they have been 
mounted in position. Parts to be applied afterward, 
such as fans and switches, should be statically balanced, 
and care should be taken to avoid bending the shaft 
when mounting these parts. Hubs of fans and other ex- 
ternal rotating parts should have parallel faces. Shaft 
threads should be square with the shaft axis and clamp- 
ing nuts should have faces and threads square to avoid 
distorting the shaft when the nut is pulled up. Atten- 
tion to all of these details becomes increasingly impor- 
tant as the operating speed becomes higher. 

The designer can aid materially in obtaining the ul- 
timate in quietness by the proper design of motor parts 
and motor supports as well as in the selection of mate- 
rials. There are no general recommendations to be made 
in this regard as each individual design presents its own 
problem. Resonating parts and materials should be 
avoided. Flat surfaces should be stiffened by ribs 
wherever possible. In some instances molded composi- 
tion parts can be used to advantage and rubber mount- 
ings are often found desirable to absorb vibration. These 
are all expedients that may be used to avoid undesirable 
noises at the operating speed of the unit. 

Utmost cleanliness should be used in handling ball 
bearings and mounting parts. Bearings should be used 
as received. The protective slushing compound need 
not be removed from open, unsealed bearings. Keep 
bearings covered at all times—before they are applied 
as well as afterwards. Where open, unsealed bearings 
are used, they should be lubricated with clean grease 
of the grade and quality recommended by the bearing 
manufacturer. The grease should be applied to both 
sides of the bearing with the housing space approximate- 
ly one-half to two-thirds full. Bearings sealed at one 
side only are normally supplied packed with grease. A 
small amount of additional grease of the same kind 
should be applied to the housing at the unsealed side 
of the bearing, the quantity depending upon the space 
available in the housing. Keep in mind that under-lubri- 
cation is preferred to over-lubrication since a ball bear- 
ing when properly mounted requires little lubricant. 

It is of course impossible to establish hard and fast 
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..- to help you make 













MORE CONVENIENT, 
MORE EFFICIENT, 
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BETTER LOOKING 





Television Receivers 


Highlights of the 
MALLORY 


MIDGETROL DUAL 


1. 









Combines two quiet, compact controls on 
concentric shafts. 


. Insulated for the higher voltages en- 


countered in television. 


. Special low-drift resistance element meets 


temperature-humidity drift problem. 


. Only dual control with two-point shaft 


suspension, which means—shorter bush- 
ing may be used, more stable resistance 
values are obtained, less danger of 
damage in assembly, longer life, longer 
shafts may be safely specified. 


. Available now for prompt delivery and 


competitively priced! 











Now Mallory has produced a Dual Mallory Midgetrol 


with concentric shafts. 


Mallory precision manufacturing PLUS small size 
(154, diameter) provide a method to move several key 
television adjustments from the rear of the chassis to 
the front. Eight single controls now required to make 
adjustments can be changed to only four Dual Mallory 
Midgetrols, permitting ready adjustment at the front 
of the chassis. 


You get a cleaner-looking set, an easier set to produce 
—and the Mallory Midgetrol provides the ruggedness 


and dependability television parts must have. 


Read the highlights of the Mallory Midgetrol Dual... 
and see why those who have seen what it can do to 
improve quality and cut costs are so enthusiastic 
about its future. 


P.S. The unique qualities of the Mallory Midgetrol 
Dual make it perfect for many applications in 
other fields as well. Mallory engineers will be glad 
to tell you more about it. Write Mallory today. 


Precision Electronic Parts — Switches, Controls, Resistors 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 


Resistance Welding Materials 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Made to YOUR Specifications 


—- STAMPINGS 


M.D. HUBBARD SPRING CO. 


525 CENTRAL AVE. © PONTIAC 12, MICH 
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GET DEPENDABLE 


FROM 2Z0zRR 
SPECIAL APPLICATION MOTORS 


@ The majority of our motors are produced to meet the 
precise operating needs of manufacturers whose basic 
product design or end-use requires special features. 


Weare providing such service promptly to many leading 
names in industry, and would be pleased to consult with 
you on your motor design problems. 


Write for complete information and prices. 


58 NORTH THIRD STREET 
CEDARBURG, WISCONSIN 


ELECTRO 


MACHINES, INC. 


Standard or De- 
signed to Your 
Specifications 


rules to apply to all small motor bearing applications, 
Each individual design presents its own specific prob- 
lems. However, the precautions which have been cov- 
ered will aid the designer and the motor assembler in 
avoiding many of the errors which others have experi- 
enced. With reasonable care, it should be possible to 
obtain the same degree of quietness after mounting that } 
was built into the bearings initially. Of course, where 
unusual conditions of mounting and bearing usage are | 
encountered, the bearing manufacturer should be asked § 
for his recommendations. OOO 


What the 
Armed Services Want 
(Continued from page 87) 


your bid—not after you get the contract. 

Lists of proposed procurements are offered by sev- @ 
eral commercial services. Among such are those of the 
“Government Advertiser,” with offices at 511 11th Ave., 
Washington, D.C.; “Federal Purchasing Record,” 4259 
West 25th St., New York 1, N. Y.; and “Market 7 
Service,” also in New York City. 

This article has been intentionally restricted to the 
procurement of electrical equipment to supply the peace- 
time needs of the Armed Forces. A second procurement 
and planning program, that of Industrial Mobilization, 
involves preparedness plans to deal effectively and 
quickly with a huge increase in military operations. 
Industrial Mobilization was also provided for in the 
National Security Act of 1947. Information on this 
program should be obtained from the Munitions Board, 
Washington 25, D. C. 


Specific Requirements Outlined 


More specific requirements of the military as to 
service conditions for electrical and electronic com- 
ponents were presented before a meeting of the Na- 
tional Association of Relay Manufacturers in Chicago 
last November and are reported here for the first time. 
Floyd W. Wenger, chief, electronic components devel- 
opment branch, Air Materiel Command, Wright Field, 
pointed out that dependability is a paramount require- 
ment for military equipment. Life and mission suc- 
cess or failure are at stake. No equipment is better 
than the components in it and behind every equipment 
failure is a component failure. 

It is believed that true hermetic seals (glass to 
metal or metal to metal) are the answer for many 
component failures. By sealing out the causes of de- 
terioration, such as moisture, fungus and corrosive 
atmospheres, hermetic seals will prevent these destruc- 
tive forces from causing premature failure. Also, pres- 
surizing at one atmosphere will prevent arc-overs and 
voltage breakdown in the upper atmosphere. 

The United States Air Force research and devel- 
opment program has several objectives in view, but 
they are all related to miniaturization. Due to the 
complexity of modern military electronic equipment 
the total space required to house the equipment in 
the plane has been increasing and it has been mandatory 
that the size of individual apparatus be decreased. 
Consequently the size of the components must be re- 
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TROUBLE 


WEIGH ? 





HERE'S AN ANSWER THAT SAVES HEADACHES AND MONEY 


Trouble in the form of metallurgical thought- 
twisters is our daily diet, and believe us, we love 
to get up to our ears in puzzlers that require 
tailor-made Nickel Silver, Phosphor Bronze, or 
Beryllium Copper Alloys. 


Today, many products, from springs to sprinklers, 
are being made better, easier, and more economi- 
cally from Riverside Alloy Metals. 


By strict metallurgical control and the most modern 
production methods Riverside Nickel Silver, Phos- 
phor Bronze and Beryllium Copper are produced to 
meet exacting specifications. Samples of every heat 
of each furnace are carefully analyzed. If the 
composition of a sample does not meet all 


metallurgical and physical specifications, the entire 
heat is remelted. 


No problem involving Riverside Alloys is too large 
or too small for our technical staff to solve. Write 
or call us now and you'll find that we are not only 
willing but eager to help you. Ask for free copies 
of our three catalogs today. 


INSIDE RIVERSIDE 


Many orders are received from small volume 
buyers in outlying communities and areas 
which are not regularly visited by sales repre- 
sentatives. Do we want this business? You 
bet we do. Send us your order—small or 
large—and it will receive the careful attention 
of our entire staff. 












RIVERSIDE MAKES A FULL RANGE OF STANDARD (AND SOME SPECIAL) NICKEL SILVER AND PHOSPHOR BRONZE ALLOYS 


THE RIVERSIDE METAL COMPANY 


RIVERSIDE, NEW JERSEY 


NEW YORK, CHICAGO, HARTFORD, CLEVELAND 
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PHOSPHOR BRONZE 
NICKEL SILVER 
BERYLLIUM COPPER 
CUPRO NICKEL 
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“Tiny—but these 





Phenolite parts sure 


solved that 

























tough insulation 


probiem *” 


* Required: 
A material with very high insulation resistance under all 
atmospheric conditions—with good mechanical strength and 
ready machinability. Phenolite, laminated plastic, with all 
these qualities, plus—was the perfect answer. 










In your development of efficient, economical 
products, it pays to investigate 


About one-half the weight of 
aluminum, possesses an unu- 
sual combination of proper- 
ties—a good electrical insula- 
tor, great mechanical strength, 
high resistance to moisture; 
ready machinability. Sheets, 
Rods, ‘Tubes, Special Shapes. 
















A tough, horn-like material 
with high dielectric and me- 
chanical strength. Excellent 
machinability and forming 
qualities, great resistance to 
wear and abrasion, long life, 
light weight. Sheets, Rods, 
Tubes, Special Shapes. 











. The first fish paper developed 

for electrical insulation. 
Strong, smooth, flexible, with 
excellent forming qualities. 
High dielectric strength. 
Sheets, Rolls, Coils. 


To help you solve your specific development problem— 
available without obligation—National Research and En- 
gineering Service. 















WILMINGTON DELAWARE 
Offices in \ Principal Cities 
sale aa Since 1873 


‘ the service conditions to which the component would 





~NATIONAL VULCANIZED FIBRE CO. 








duced and they must be crowded closer together. In 
reducing the size all known techniques of miniaturiza- 
tion must be used and new ones developed. Relays 
must be reduced in size by at least 60 per cent, and 
in weight by at least 40 per cent; must be more re- 
liable and withstand all service conditions encountered 
in military aircraft or in shipment or in storage. 

Miniaturization creates numerous problems, chief of 
which is temperature rise. If there is less area for dis- 
sipating of heat, either cooling must be provided or 
materials must be used that will withstand higher 
temperatures. In many instances these materials have 
to be developed. 

There also is a need for extremely miniature com- 
ponents having a short life, to be used in expendable 
equipment. The components must be rugged and re- 
liable and able to withstand all storage conditions, 
Efficiency in many cases must be sacrificed for size, 
Compactness and weight saving are of the utmost im- 
portance here and no part can be over-designed, but 
they must last several hours. 

In establishing the components development program, 


be subjected were first determined. They are very 
severe, as indicated below. The component must with- 
stand all these conditions with no degradation of per- 
formance: 

Temperature : -60 C to 200 C ambient 

Altitude : sea level to 70,000 ft 

Humidity: 90-day humidity cycle 

Tropicalization : Must not support fungus growth 

Shock: 175 g for 0.903 sec 

Vibration: 120 to 600 cycles per min at % in. 

amplitude 
Thermoshock : 300 C to -40 C | 
Tumbling for 30 minutes 
Through contracts, the Air Materiel Command is 
actively engaged in the development of relays, capaci- 
tors, transformers, rectifiers, vacuum tubes, cables, 
connectors, radomes and sealed rotary drives to meet 
these requirements, because it can be seen that few 
commercial components would stand these conditions. 
In addition to the requirements listed above AMC 

is interested in developing vacuum tubes for investi- 
gating the unexplored microwave regions, in powers 
from a few milliwatts to 5 megawatts; increasing the 
tuning range of microwave generators in a ratio of 
at least 3 to.1 with a constant level power output; ex- 
ploring the possibility of developing efficient inverter 
tubes for use on 28 volts, as well as a line of sub- 
miniature tubes that work with 28 volts on heater and 
plate. All in all, there are over 160 active projects 
involving the development of components. Interested 
manufacturers are invited to Wright Field to discuss 
individual projects. 


Work of ANEESA 


The work of the Army-Navy Electronic and Elec- 
trical Standards Agency at Ft. Monmouth, N. J., was 
described by Col. L. J. Tatom at the same meeting. 
This is a joint service organization engaged in the 
preparation and promulgation of standard specifica- 
tions for electronic parts and materials to be used in 
communication and electronic equipment for the Armed 
Forces. It also designates approved sources of supply, 
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Monél-Covered for dangerous, corrosive atmospheres. . . 


RELIANCE EXPLOSION-PROOF MOTORS 


Where sparks are hazardous, and corrosion is 
a threat, Reliance Explosion-Proof Motors offer a 
dependable solution to power problems. 

Fully enclosed, fan cooled, with corrosion-vul- 
nerable parts made of rustproof Monel*, these 
motors are designed to give safe operation and 
maximum service life in chemical and industrial 
plants where adverse operating conditions prevail. 


Reliance Explosion-Proof Motors are constructed 
with squirrel cage frames for two and three phase 
A.C. circuits. Class A windings have continuous 
duty ratings of 55° C; Class B windings 55° or 
75° C. Motors are available with Underwriters’ 
Label for Class |, Group D, hazardous locations. 


To provide adequate corrosion resistance for 
exposed parts, Monel* is used for fan covers and 
screws, outer stator covers, shaft collars, and lead 
outlet pipe nipples. Reliance engineers chose Monel 
for these applications because of its unique com- 
bination of physical properties. For in addition to 


EMBLEM OF SERVICE 
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mum Maintenance 


being rust-proof and highly corrosion-resistant, 
Monel is stronger than structural steel. It is hard, 
tough, wear-and-abrasion resistant, yet ductile 
enough for forming and machining without spe- 
cial tools...an ideal metal for use where severe 
conditions of corrosion, wear, and stress are 
anticipated. 

This is but one of countless ways the family of 
INCO Nickel Alloys is serving industry ...improv- 
ing product usefulness, reducing maintenance 
costs. Next time you are faced with a problem 
that demands a “task metal,” why not consult our 
Technical Service Department? You may find that 
one of the INCO Nickel Alloys has proved satis- 
factory under similar service conditions... and 
save yourself the cost of independent research. 


Write for “List B,” a directory of the many 
helpful INCO periodicals and technical bulletins. 


*Reg. U. 8. Pat. Off. 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


For full information about Reliance 
Explosion-Proof Motors, write to: 


Reliance Electric and Engineering Company 
1076 Ivanhoe Road, Cleveland 10, Ohio 
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When in need of Automatic Transfer Switches, 
Remote Control Switches, Contactors, Relays, and 
Specialized Electromagnetic Controls, come to us. 


Automatic Switch Co. | 


393 LAKESIDE AVENUE *© ORANGE, NEW JERSEY 


based on satisfactory qualification testing. 

This organization was orginally formed by the Signal 
Corps in the early days of World War II when it 
became apparent that something drastic had to be 
done to reduce the vast number of different styles and 
types of electronic parts then in use. The Signal Corps 
Standards Agency was formed at that time and pro- 
ceeded to effect standardization on many of the crit- 
ical items. The importance of this work was quickly 
appreciated by the other services and very shortly the 
Air Force and then the Navy became active participants) 
in this program. In May 1946, this agency became a true 
joint service activity long before the National Defense 
Act, 1947, and could serve as a model for other “merger” 
activities. Soon the name will be changed to Armed 
Services Electro Standards Agency. 


To Standardize on NME Specifications 


When specifications are completed and concurred in 
by the various services concerned, they are issued to 
the Armed Forces as National Military Establishment 
(NME) specifications (until recently referred to as 
JAN Specs.). The primary objectives of this stand- 
ardization program are, briefly: To reduce the large 
number of types of each component to as few as pos- 
sible; to effect interchangeability so that any standard 
part or material may be used in any piece of electronic 
equipment where it is applicable, and to produce a 
high quality component that will withstand the rigid 
requirements of military service. This last is prob- 
ably the most important objective. Other benefits, 
although incidental and secondary, are far-reaching 
and include the savings to the Government in more 
economical purchasing by the reduction of many types 
to a few, and the savings effected by more efficient 
and effective storage and issue. Bv reducing the large 
number of types to a few standard varieties much 
bulk storage is eliminated, bin space requirements in 
the various depots are reduced to the minimum and, 
the Navy shipboard binning of repair parts is made 
feasible. Many additional records and a great amount 
of paper work and cataloging are saved, as well as 
personnel. To date about 80 per cent of the electronic 
components used are covered by NME specifications. 

In addition to the preparation and issuance of NME 
specifications, this joint agency now also has the re- 
sponsibility of designating approved sources of supply 
for each item. When a specification is issued, manu- 
facturers are invited to submit samples of their prod- 
uct for qualification testing and approval. This testing 
work is done by the Signal Corps Engineering Labora- 
tories and the Navy Material Laboratory. When a 
qualification approval certificate is issued to the manu- 
facturer of a given item, designating him as an ap- 
proved source of supply, this information is given to 
all of the procurement and contracting officers of the 
three Departments. 

Directives have been issued that make it encumbent 
upon all procurement and contracting officers to pur- 
chase only standard NME components and to specify 
NME components in all new electronic equipment. 
A complete list of approved suppliers who have proved 
their ability to manufacture these standard parts under 
the NME specifications is published in the Qualified 
Products List, and provides procurement officers and 
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Improved performance and greater functional depend- 














ability are achieved by many types of cut parts—pro- 
cessed from Western Felt. It’s an extremely versatile 
material that offers unusual characteristics—including 
resiliency, flexibility and compressibility —plus high re- 
sistance to water, oil, age and heat. Western Felt, engi- 
neered to specific needs, cuts easily to any form... and 
does not ravel, fray or lose its shape. New applications 
ala Division, are found daily. 


Synthetic Rubber 
ets, Extru- 
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Why not check Western Felt’s superior qualities 
and possible uses? Write, wire or phone today! 





WESTERN FELT WOR 


4035-4117 Ogden Avenue, Chicago 23, it 
Branches in All Principal Cities 
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SELF LUBRICATING BEARINGS 
STRUCTURAL PARTS 
CAST BRONZE BUSHINGS 
AND BEARINGS 


MADE TO CLOSE TOLERANCES 












































MAKE YOUR PRODUCT FULLY NON-CORROSIVE! 
STAINLESS STEEL SCREWS 


Machine, Self-tapping, Set, Socket, Wood Screws. Also Nuts, Bolts, 
Pins, Washers, Rivets—all types and sizes— delivered immediately 
from America’s largest stock. 
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manufacturers with a ready reference as to where 
these standard parts may be secured. This insures 
the applications phase of the standardization program, 

Through this agency’s representation in the Amer- 
ican Standards Association, arrangements have re- 
cently been completed to consider the adoption of 
NME Standards for Electronic Components as Amer- 
ican Standards, where applicable. 


Relay Performance Specifications 


At the Armed Services conference on relays held 
May 1946 it was decided that there was a definite need 
for relay standardization. It was suggested that tele- 
phone relays be investigated first and a research pro- 
gram was instituted to determine the requirements 
of the Armed Forces. After considerable investiga- 
tion it was found to be impractical to attempt imme- 
diate standardization of telephone relays due to the 
great variations in mounting dimensions. 

Instead, a general performance specification is now 
in the process of development that will cover all types 
of magnetic relays used in electronic and communica- 
tion equipment. These relays have been divided into 
eleven different groups according to their functional 
characteristics, namely: Telephone, general purpose, 
overload, underload, time-delay, latch-in, ratchet, step- 
ping, keying, sensitive, and polarized. Within these 
groups, provision has been made to allow for the 
variations of electrical characteristics prevailing in 
each group. A type designation has also been pro- 
vided, which indicates the major electrical character- 
istics of each relay. 

This specification is now in the engineering draft 
stage, with conferences being held with the Armed 
Services to determine their requirements and to de- 
velop the necessary tests to insure that these require- 
ments are met. Relay manufacturers will be consulted 
to determine their ability to meet the requirements 
of the Armed Services for both open and hermetically 
sealed relays. 

Through the medium of this specification ANEESA 
hopes to secure for the Armed Services a higher grade 
of relay and eventually to bring about standardization 
of mounting dimensions for telephone relays. The latter 
program would provide for interchangeability and 
thus reduce the large number of relays that are stocked 
at the present time. There is also a possibility of se- 
curing some standardization of contact ratings and 
contact pressures. ooo 





Some Limitations of 
Electron Tubes 
(Continued from page 91) 





actor and today’s magnetically controlled diode. It 
appears that the magnetic field offers the most con- 
venient way of bridging the gap from controlling to 
controlled circuit, while providing isolation between 
them. (The gap could conceivably be bridged by light; 
in other words, the input voltage might be converted 
into light, but the intensity of which would then control 
the output circuit by means of a photoelectric circuit). 
It might be possible to get along with greatly reduced 
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4 Electrical @ No other metal serves your requirements like copper 
“Conductivity where copper’s unique combination of characteristics 
are needed. That’s why so many designers and manu- 
Zi. Thermal facturers say, ‘So much more value for so little 
~ Conductivity extra.’’ No other copper can offer you more quality 
a and uniformity than genuine Hussey Copper. Why not 
4 Lifetime apply Hussey Copper’s versatile characteristics to your . 
' Durability design problems? : 







C. G. HUSSEY and CO. 
Division of Copper Range Co. : 
Rolling side General Offices: Mayo Pa. . 


Hussey Warehouses carry complete stocks of Copper and Brass Products 
for Prompt Shipment. 
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Do you recognize these HOLTITE 
fastenings? 


Guess what industry uses each of 
them, 


Check yourself by the list below. 










































CONTINENTAL 
makes them all and thousands more 


Of all the 400,000 varieties of fastenings that 

literally hold our industries together, Continental 
makesa large proportion marketed under the famous 
HOLTITE trade name. Most of them are standard 
— screws, nuts, and bolts for every use in every industry. 
Others like the well-known HOLTITE-Sems and HOLTITE- 
Phillips screws are patented specialties and the famous 
HOLTITE-Thredlock, Locktite and Tap screws 
were first designed and produced by Continental. 
Sometimes a fastening engineered by HOLTITE for one 
industry finds an unexpected use in another. Often a 
HOLTITE-Engineered fastening will replace several parts 
that a manufacturer is using. Discuss your fastening re- 
quirements with a Continental Sales-Engineer. He will 
focus on your requirements all the broad industrial- 
fastening experience and ingenuity of Continental. Remem- 
ber Continental is > constantly improving HOLTITE 
products, lowering “ their cost and broadening service. 


ENGINEERED FASTENINGS FOR PRODUCT ENGINEERS 
A. A typical flat head HOLTITE steel woodscrew. Con- 


tinental makes a complete range of sizes with either slotted or 


Phillips heads. 


B. Special Phillips ““HOLTITE-Thredlock” door hinge screw 
eliminates lock washers and other locking devices giving im- 
proved performance when subjected to vibration. 


C. Dial adjusting screw specially designed for bathroom 
scales. Screw inserted in frame is swaged against square 
shoulder under head. Completed part engages scale leveling 
mechanism to allow screw driver adjustment. 


D. Beater drive shaft for a home electric mixer. Continental 
engineered this unusual part and produced it economically by 
cold heading process. Head end is welded to the beater unit. 
Knurled section provides grip for motor chuck. 


This Trademark 


HOLTITE 


T. M. REG. U.S. PAT. OFF. 
means made by — 


CONTINENTAL 
SCREW COMPANY / 


1904 NEW BEDFORD, MASS., U.S.A. 
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magnetic intensities which in turn means less wattage 
for the production of this field by making use of a di- 
rected beam of electrons, such as is done in a cathode 
ray tube. During the war a magnetic compass was de- 
veloped, the heart of which was a cathode ray tube in 
which the beam current was in the order of milliamperes, 
the beam having a considerably larger cross-section than 
the one in the familiar indicating cathode ray tube. 
The usual screen was replaced by two or more sector- 
shaped segments insulated from each other, and making 
up a full circle. The beam strikes these plates equally, 
if it is centered. When deflected magnetically, the 
amount of current directed to each plate varies with 
the field intensity. A relatively weak field will deflect 
this beam, since the tube was designed for operation 
in the magnetic field of the earth. 

An adaptation of such a tube ought to offer tre- 
mendous possibilities for control purposes, since the 
amount of current received by the metal plates could 
be changed by deflecting the beam so that more of it 
strikes one plate than the other (assuming only two 
semi-circular plates were used). Such a device would 
obviously also be polarity sensitive, since the deflec- 
tion of the beam in a magnetic field depends on the 
direction of the field. 

The inability of standard vacuum tubes to give a 
reasonable output in response to d-c voltages in the 
millivolt range as well as the fact that input and output 
circuits have a common terminal presents serious 
obstacles to their use in many control schemes. There 
are three common methods available to overcome these 
handicaps: (1) converting the control voltage to a-c 
by means of a vibrator, (2) controlling an a-c voltage 
by means of saturable reactors and (3) the using of 
a magnetically controlled diode. None of them are 
universally adaptable to the solution of all problems 
involving ‘small d-c c input voltages, but many such prob- 
lems can be solved by one of the three methods. It can 
be hoped that, before long, tube designers will realize 
the pressing need for additional solutions to this prob- 
lem, so that the electronic engineer will have at his dis- 
posal a larger choice of methods. ooO0 





Design Problems and Solutions in 


Molding Thermoplastic Coil Forms 
(Continued from page 99) 





located, and a few from the cavity gated midway be- 
tween the two flanges were tested for the impact 
strength of both flanges at various locations. The test 
data showed the two flanges to be of equal strength, 
and of a strength equivalent to that of the stronger 
flange on the flange-gated spools. 

Based on these tests and observations, the produc- 
tion mold was reworked so that each cavity was gated 
midway between the flanges. Full shots taken from 
the mold before and after modification are shown in 
Fig. 6. It was then assumed that the spools from the 
modified mold would be satisfactory in all respects. 
However, upon the receipt of the first shipment, the 
inspection department reported that the barrels of the 
coils were bowed as much as 0.010 in. from the straight. 
Since these spools are wound by placing six end to 
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STEP DOWN ISOLATION TRANSFORMERS 


Designed with completely isolated primary and secondary windings for continuous duty to reduce 
line voltage of 200-240 volts, 50/60 cycles, to 100-120 volts, 50/60 cycles. 6 foot input cord 
and plug and outlet receptacle. 


DIMENSIONS | | 
PART NO. MOUNTING A -eaacetiacibasinisneigs nee cee emis Un” usT 


DEPTH HEIGHT LBS. PRICE 
100 K 10 7 3%" 4 $6.00 
100 K 11 3%" 3%" 5 8.00 
100K 12 | 3%" 3%” 6 10.00 
100 K 13 3%" 4%" 7% 15.00 
100K 14 | 5%" 45%" 12 20.00 


Note. Also available as Step Up Types at 10% INCREASE IN LIST PRICE. 
(Prices subject to change without notice) 


STEP DOWN AUTO TRANSFORMERS 


Designed for continuous duty to reduce line voltage of 200-240 volts, 50/60 cycles to 100-120 
volts, 50/60 cycles. 6 foot input cord and plug and outlet receptacle. 


DIMENSIONS 




































PART NO. MOUNTING WIDTH DEPTH PRICE 

A 2%" 2%" $6.00 
A 3%" 2%" 7.50 
A 3%" 3%” 9.00 
A 3%" 3%" 12.50 
Cc 6%" 4," 15.00 
Cc é Wr ” 5 VA ” 20.00 
Cc 62" 5%" 25.00 
2 62" 5%" 





NOTE. Also available as Step Up types at 10% increase in List Price. 
LINE REGULATING AUTO TRANSFORMERS 


Designed tor continuous duty to correct abnormal or fluctuating line voltages. Input tapped at 80, 
85, 90, 95, 100, 110 and 125 volts, 50/60 cycles, to provide an output of 115 volts, 50/60 
cycle. Rotary Input switch on all models and output volt meter on the 500 VA and larger sizes. 
6 foot input cord and plug and outlet receptacle. 













































































































VA DIMENSIONS WEIGHT ust 

| EE OS: ne ee WIDTH DEPTH HEIGHT LBS. PRICE 
100 K 15 B 100 | 2%" 2%" 3%" 3 12.50 
100 K 16 B 200 2%" 3%” 4% 15.00 
100 K 17 B 300 3%” 3%” 6 20.00 
100 K 18 D 500 6" 4" 10 25.00 
100 K 19 D 750 62" 4," 12 35.00 
100 K 20 D 1000 62" 42" 14 47.00 
100 K 21 D 1250 6" 5%" 18 55.00 
100 K 22 D 1500 62" 5%" 19 
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Slot Lining Simplified 


with COPACO 


Electrical Insulating Papers 


COPACO—A 100% roll finished 
corer pi sear 
physical strength. 

Gaited pepe, reconmoded (or pplicion wr 
of 100% Rag paper are required. 
Sirece se reoie: 


= 30” by 40” sheets or in continuous rolls 450’ 
2000’ in widths from 42” to 30”. 


COTTRELL PAPER COMPANY, Inc., Fall River, Mass. 
— Rock eo Falls, N. Y. 





TRACING CLOTH 
evi a 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 


"ani a duller surface, for clear, IMPERIAL 
Gn tteticinw mene CO 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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end on a mandrel having a diameter of 0.375 in., it 
was important that a major part of the 0.010 in. bow 
be eliminated so that the parts would slide easily on 
the mandrel. This caused us to enter into the second 
phase of the development. 

Immediate investigation of this complaint showed 
that all the coil barrels warped in the same direction 
with respect to the center gate, and that the gate was 
on the outside of the bow. This matter was discussed 
with the molder who made several changes in his 
molding conditions in an effort to overcome the warp- 
ing. He shifted the mold temperature from 95 F to 
145 F, the cylinder temperatures from 390 F (no fill) 
to 430 F, and also the dwell times of the injection ram, 
but these changes had little effect. Cooling the spools 
on 0.380-in. diam pins immediately after the parts 
were removed from the mold also failed to improve 
the condition. It was then found that by using an 
H2 flow material instead of the H3 previously used, 
and by running the mold cool, the warping (although 
not entirely eliminated) was reduced considerably, so 
that the parts could be used. (For some reason this 
warping condition was never detected in the parts from 
the original two-cavity mold, one cavity of which was 
gated on the barrel midway between the two flanges.) 


Gating Location Investigated 


Although the change to a softer-flow material solved 
the immediate problem, it was decided that a more 
thorough investigation of the matter was necessary. 
Other acetate coil forms were in the design stage and 
a change in specification to an H2 flow for these coils 
was not desired if a more acceptable method could be 
found for correcting the warping. From the work 
which the molder had done it was concluded that the 
major factor in the problem was the gating and not 
the molding technique. The original two-cavity mold 
was therefore reworked to provide two variations in 
gating. Fig. 7 shows a shot taken from the modified 
experimental mold, in which we investigated double 
gating at the center of the barrel and also a single 
gate located % in. from one flange. The reason for 
investigating the latter location was that actually the 
barrels did not distort in the form of a curve but 
rather as two legs of an oblique angle, with the vertex 
of the angle at the gate. Therefore, it was thought that 
a reasonably straight part might be produced by plac- 
ing the gate near one end of the barrel. 

Using this mold, coil forms were produced from 
each of the following materials: Lumarith (cellulose 
acetate) XM-H5 Black, Lumarith XM-H3 Black, 
Forticel (cellulose propionate) 28102 Black, and Bake- 
lite XMS-3A-1 polystyrene. These were all checked 
for barrel distortion and then, after being conditioned 
at several different relative humidities, the flange 
strength was tested in the same manner that the orig- 
inal parts were tested. The flange strength of spools 
made in the reworked 6-cavity production mold at two 
different mold temperatures was also measured. Sig- 
nificant conclusions drawn from observations and tests 
in regard to the coil form as shown in Fig. I are given 
below. (Summarized data are given in Table II.) 

I. Single gate on the barrel 
A. Warping of the barrel 
1. Barrel warps, using either Lumarith XM-H5, 
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These 
switches are 
typical of the 
‘ precision 
parts made 
on Stokes 
fully auto- 
matic plastics 
molding 
presses. 
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ry HE unique patented MICRO Precision 
| Switch must protect its silver contacts 
from the smallest particles of dust. 


The plastic covers of the casing must 
be a “machine fit” to assure absolute pro- 
tection through millions of operations. 

Makers of MICRO Precision Switch 
produce their case-covers and other parts 
on fully automatic Stokes Plastics Molding 
Presses at rates geared to daily assembly 
and shipping requirements. 

Fully automatic control of feeding, press- 
ing, curing—indeed, every molding opera- 
tion— produces uniform parts completely 
free from distortion, completely free from 
human error. 

Material waste is reduced to a minimum 


and production accurately gauged to meet 
inventory needs. There is carefully planned 
economy in every phase of Stokes fully 
automatic plastics molding. 


Stokes is the only maker of fully auto- 
matic molding presses for thermosetting 
plastics. These presses are internationally 
famous for low-cost production of plastic 
parts . . . large or small . . . simple or com- 
plex . . . a few at a time or by the million. 


Send for a Stokes engineer, or for litera- 
ture on Automatic Molding. Or, send parts 
or blueprints for free analysis of suitability 
for automatic molding. 


F. J. Stokes Machine Company, 
5996 Tabor Rd., Phila. 20, Pa. 


Stokes makes Semi-Automatic and Automatic Molding Presses, Plunger Presses, 
Closure Presses, Preforming Presses, Industrial Tabletting and Powder Metal Presses, 
Vacuum and Special Processing equipment, Water Stills and Special Machinery. 
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XM-H3, or Forticel 28102. 

. Warpage is reduced using Lumarith X M-H2. 

. Barrel does not warp using polystyrene. 

. Placing the gate near one end of the barrel 
is not effective in reducing warpage with 
cellulosic materials. 

>. Flange strength 

1. In general, fairly uniform strength around 
each flange. 

. Both flanges are of equal strength. 

. Forticel shows highest uniform strength. 

. Polystyrene has lowest strength, about one- 
quarter that of the cellulosic materials. 

5. Acetate shows decrease in strength with de- 
creasing humidity. 

. Polystyrene unaffected by change in hu- 
midity. 

’. Indication that heated mold __ increases 
strength of cellulosic parts slightly. 

8. Comparing flange strength of X M-H3 parts 
molded in different injection presses from 
same batch of material (4.3 vs 3.2 in Table 
II), it appears that the material can be 
degraded by improper molding conditions 
without visible detection by the molder. 

II. Double gate on the barrel 

A. Warping of the barrel 

1. None, all materials. 

B. Flange strength 

1. Uniform strength around each flange, aver- 
aging slightly higher than flange strength 
of single-gated spools. 

2. Approximately uniform strength at all hu- 
midities, all materials. 

C. Shrinkage 

1. Indications of slightly greater shrinkage at 
the lower humidities. (Coil forms condi- 
tioned at 20 per cent RH would not fit on 
the pin of the testing device. Therefore, 
they were not tested.) 

Based on the data in Table IT, it might appear logical 
to specify an H5 harder-flow material for production 
parts instead of H3 flow in view of the increased heat 
resistance and dimensional stability of the former and 
the comparable flange strength of parts made from 
both materials. As against these considerations, it 
should be noted that the XM-H5 was molded in a 
two-cavity mold and it is very likely that in attempt- 
ing to run this material in a 6-cavity mold, though 
mounted in a larger press, excessive heating of the 
material would be necessary to fill the cavities. Con- 
sequently the material would be degraded, thereby 
producing parts inferior to those molded from XM-H3. 

A two-cavity experimental mold was also built for 
the smaller coil form shown in Fig. 7. Tests made 
on forms from this mold led to the conclusion that many 
of the minor differences encountered with the larger 
forms are ironed out in small-size parts. There are 
indications though that even the small coil form will 
warp in the barrel if single-gated and if insufficient gate 
size is used. 


Summary 
For those coil-form applications that require good 


flange strength, it can be concluded that (1) the 
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USE 
SEYMOUR PHOSPHOR BRONZE 


Successful spring design is the result of skilled engineering and “service 
insured” metal, such as Seymour Phosphor Bronze. The alloy must fit 
the job. In springs particularly, resistance to fatigue, corrosion and 
abrasion is vitally important, for when a product fails in service, the 
loss is incalculable. 


If springs are a vital part of your product, consider the advantages of 
using Seymour Phosphor Bronze. Springs made of this alloy withstand 
hundreds of thousands of flexures without impairment, stubbornly resist 
corrosion and abrasion, and are practically indifferent to thermal 
change. 


For complete information on the properties of phosphor bronze, 
write for the new Seymour Phosphor Bronze Catalog. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 
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IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 


KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 
facturing special heads, threads 
and finishes on any metal or alloy 
adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in- 
cludes purchasing and engineer- 
ing helps. 


~The PROGRESSIVE 


MANUFACTURING CO. 


44 NORWOOD ST. 
TORRINGTON, CONNECTICUT 


ENLARGED VIEW 


TO FILL YOUR NEEDS EXACTLY 


Not “off the shelf’’— not stock items 
jammed into some ill-fitting application 
to effect a speedy sale — but designed 
and developed to fill your requirements 
perfectly and give you top-flight 
performance. 


SUPERIOR CARBON PRODUCTS, INC. 


ef 9114 George Avenue © Cleveland 5, Ohio 
SUPERIOR cnusues 


Ute al a 


harder-flow cellulosic materials will be satisfactory if} 
the part is properly gated; and (2) the best method of 
gating is to provide two diametrically opposed gates 
located on the barrel of the spool midway between the 
flanges. It appears to be increasingly important that 
cellulose acetate coil forms be thus gated as the length 
of the barrel increases over 7% in. and as the flange 
shoulder increases over ¥% in. In order to take full 
advantage of the impact strength of the acetate, the 
flange thickness should be 0.040 in. minimum and 
0.050 in. when possible, although wall thickness of 
the barrel may be 0.030 in. Four other acetate coil 
forms are now being produced from molds designed 
in accordance with these principles, and in no case 
is barrel warpage or flange brittleness a problem. 

Where flange strength is not an important considera- 
tion from a manufacturing or use viewpoint, polystyrene 
offers the advantage of greater choice of gating, ex- 
cellent dimensional stability, and lower cost. But if 
polystyrene is to be used, one of the high heat-resistant 
formulations is recommended. Otherwise, should the 
coil form reach its deformation temperature it will } 
deform severely owing to strain release characteristics 
of polystyrenes. Further use of the part will of course 
be impractical. The cellulosics, though not having as % 
high a softening temperature, will not deform appre- 
ciably when heated. Consequently, cellulosic coil forms 
will retain their original shape upon cooling, thus per- 
mitting continued use. 

Nylon molding powder was not considered in this © 
investigation, although it is widely used for coil forms 
of certain types. The inherent toughness of nylon 
makes it unsusceptible to weakness due to stress con- 
centrations and accordingly most nylon coil forms are 
flange-gated successfully. On the other hand, certain 
drawbacks to the use of nylon for coil forms, such 
as difficulty in producing flash-free parts and _ the 
higher cost, make this material undesirable for the 
larger forms. 


Coordinating Material and Mold Design 


A review of the problems encountered in this pro- 
gram emphasizes two points: (1) The importance of 
coordinating material selection and mold design in 
order to obtain the best molded parts and (2) the 
importance to both molders and product design engi- 
neers, from a purely financial viewpoint, of greater 
dissemination of information in regard to the be- 
havior of plastics materials in molds. 

Although the importance of the second point should 
be self-evident, it cannot be stressed too strongly. 
Anyone familiar with the molding of plastics cannot 
fail to observe frequently the time and money that are 
wasted in reworking and rebuilding expensive molds 
due to the lack of adequate knowledge of the behavior 
of plastics materials in the molding process. Frag- 
ments of this knowledge are of course possessed by 
many plastics engineers and mold designers, as well 
as by product designers. But there is an ever-increas- 
ing need for a piecing together of this information and 
for seeking out still unknown facts to add to those 
already known to make a complete body of informa- 
tion. With all these data made available, the product 
designer is bound to benefit by obtaining better plastic 
parts at lower cost. ood. 
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on any of these fasteners? 


CHECK —and CLIP this strip. 









LAMSON LOCK NUTS: Econom- 
ical, vibration-proof. Can be 
re-used repeatedly. 


SEMS: Tapping and Machine 
Screws with Lockwashers 
attached. 


RODUCTION LINE J 


ZS 
LAMSON Ce 
TAPPING 





COTTER PINS: Steel, Brass, Alu- 
minum and Stainless Steel 


we FOR THE 
Be cpECIFYING 
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HEADS 


“BENT” BOLTS: Including U 
Bolts,Eye Bolts, Hook Bolts, etc. 
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- Tf) RouND 
A HEAD @ Design and production engi- 
ro ‘ 
neers realize the extreme LOK-THREAD STUDS: Thread 
PAN importance of intelligent fastener locks and seals in standard 
EAD ‘ y ; : tapped holes. 
H selection. It is of primary interest to the 
: TRUSS designer, for instance, that fasteners 
) HEAD have the holding power and durability to with- We Rage Gigs: 
. . i-Center 
| FG stand strains and stresses imposed upon them, The saddles, ex- 
, : den ; 5 tra-strengt 
EX production man insists upon quick-assembling olts. 
a AD fasteners with high torque strength. Fumbling 


and material waste cannot be tolerated. 


Lamson & Sessions Tapping Screws offer a happy 
combination of these ‘‘musts’’— plus a wide 


BINDING 
HEAD 


THREADS 

Type "A" thread is 

ied tor quick, 

clean starts in small 
drilled, clean- 
punched er pierced AN 
holes in lighter 

gavge metals. 


selection of heads with slots or recesses in carbon 


PLASTIC INSERTS: To yourspec- 
ifications .. . in production 
quantities. 


or stainless steels. All heads are available with 
“A”, “B”, or “C” type threads. 


Make Lamson your headquarters for Tapping 
Screws, and be assured of trouble-free uniformity 
from a dependable source of supply. 


vepe? is the AIRCRAFT FASTENERS: AN Bolts, 
Se inted type Nuts, Screws, Studs and Cotters. 
& ee heavier THE LAMSON & SESSIONS COMPANY 


"B” materials. 

, dis alse 
Type "C”’ three 
available in the above heads 
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“One Dependable Source for All Fastener Needs” 
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General Offices: 1971 West 85th St., Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio * Birmingham ¢* Chicago 






“1035” CAP SCREWS: Hi-Ten- 
sile heat-treated steel. 





The Lamson & Sessions Company 
1971 W. 85th St., Cleveland 2, Ohio 
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ZONE STATE 


HEVI DUTY ELECTRIC COMPANY 


HEVI DUTY 


TRANSFORMERS 


are ENGINEERED for 


SY speci! 


APPLICATIONS 


Here is a Hevi Duty 
Transformer with bus 
bar secondary for sup- 
plying low voltage and 
high current to appar- 
atus such as salt bath 
furnaces or carbon 
heating elements . . . 
a typical example of 
Hevi Duty engineering 
of transformers for spe- 
cial applications. 
HEVI DUTY ELECTRIC COMPANY 


HEAT TREATING FURNACES HEMVie 


Send us your special transform- 
er problems. Our engineers will 
gladly assist in solving them. 


ELECTRIC EXCLUSIVELY 
ORY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 
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Cinch Mfg. Corp 


2460 W: GEORGE ST CHICAGO 18, ILL. 


Instruments for Measuring 
Sound and Vibration 
(Continued from page 113) 


known frequency from the standard semitone is read 
directly from the tuning dial in cents (hundredths of a 
semitone). Conversion to frequency in cycles can be 
made readily. Although the chromatic stroboscope does 
not give information regarding amplitude, it is worthy of 
mention here because of its versatility in measuring fre- 
quencies from approximately 32 to over 4000 cycles to 
accuracies of 0.05 per cent. 

Even a brief discussion of stroboscopic instruments 
such as this would be lacking if mention were not made 
of stroboscopic motion pictures and their importance in 
the study of mechanical transients. A transient vibra- 
tion, because it is not repeated, does not lend itself to 
slow-motion study by routine stroboscopic methods. 
And so, the brute force method of taking pictures at 
high speed and then projecting them at a much lower 
rate is frequently employed. Intermittent motion of the 


Fig. 13—Usefulness of vibration studies is often in- 
creased by amplifying and recording. With this General 
Radio d-c amplifier feeding an Esterline-Angus recorder, 
full scale deflection can be obtained from 100 mv sig- 
nals at impedances from 100 ohms to 10 megohms. 


film is impossible at the very high speeds, and with con- 
tinuous film travel comes the need for high-intensity ex- 
tremely short exposures. Stroboscopic lighting with du- 
rations of the order of 10 microsec is a very satisfactory 
if somewhat expensive solution. The assembly marketed 
by General Radio includes a high-speed camera and 
two stroboscopic lights with their power supply. Speeds 
from 500 to 1500 frames per sec are possible with 35 mm 
film. The stroboscopic lighting system draws close to 
3 kw at the maximum rate. 

The Fastax camera made by Western Electric substi- 
tutes rotating prisms for the stroboscopic light. The 8 
mm version permits maximum rates of about 8000 
frames per sec, but definition is sacrificed because of 
relatively long exposure per frame. The camera is com- 
pact and portable and can be used with more or less 
standard studio lighting equipment. 

Vibration Pickups are thought of most of the time as 
referring to measurement of the characteristics of a pe- 
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Provides the same easy adjustment features 
and wide speed-range characteristics of the 
larger Thy-mo-trol drives, but it utilizes a 
simplified half-wave circuit. Available in 
sizes up to 4 horsepower. 


FAST, ACCURATE PRODUCTION .. 


on small conveyors, blueprint machines, 
packaging machinery, lathes, drill presses, 
and many other types of power-driven 
machines. Type H1 Thy-mo-trol provides 
speed adjustment at the turn of a knob. 
Speed may be preset or changed during 
operation. 


EASY TO INSTALL, SAVES SPACE 

Only three components in this “‘pack- 
aged”’ drive—a control station, electronic 
control panel, and a specially designed d-c 
motor. No gears, belts or pulleys to adjust. 
Can be mounted on or near the machine. 
Easy to wire, operate, and service. 

Fill in the coupon and send it to us for 
a copy of the bulletin describing this 


newest development in adjustable-speed 


drives. 


TYPE HI in sizes up to 1/2 horsepower 


..- adjustable speed from a-c 


power 


Type Hl Thy- 
mo-trol for asmall 
lathe. START- 
STOP push-but- 
ton station 
mounted with the 
speed-adjustment 
knob. Cover re- 
moved from con- 
trol panel to show 
rectifier tube and 
enclosed terminal 
case. 


5 alls 


TYPE Hi THY-MO-TROL... 
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GENERAL @@ ELECTRIC 





Apparatus Dept., Sec. E 676-282 


General Electric Company 
Schenectady 5, N. Y. 


Please send me a copy of your new bulletin, GEA-5179, 
describing G-E Type H1 Thy-mo-trol. 
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BUSHINGS 


Universal insulated bushings are made 
eccurately and within close dimen- 
sional tolerances, even when used as 
part of a metal assembly. They are 
black glazed, dry process porcelain, 
with perfect thread fit for steel con- 
duit locknuts. 

Offered in 3 sizes to fit standard 14”, 
3%” and 1%” conduit, 4” size avail- 
able with 4%” hole (standard) or 14” 


hole if specified, at no extra cost. ee ; 


AVAILABLE FOR J 
IMMEDIATE DELIVERY << ms: Fa 


with or without steel locknuts. i 


Send sample or dimensional drawings 
for quotation. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


TWO-WAY 
THREE-WAY 
FOUR-WAY 
NORMALLY-OPEN 
NORMALLY- 
CLOSED 


3000 psi operating pressure ae 


May be mounted in any 
position 

Poppet design eliminates 
leakage 

Low current consumption 


impregnated coils resist 
moisture and condensation 


Waterman High Pressure Solenoid Valves 

are compact urits that provide controls for hydraulic systems 
with pressures as high as 3000 psi. Poppet type construction 
eliminates leakage thereby making them ideal for clamping 
and holding cylinders or any other hydraulic application 
where internal leakage cannot be tolerated. 


Available in 4" and %” pipe size—any voltage from 
6 to 36 volts D.C. 


riodic translational motion. However, rotational vibra- 
tion problems typified by examples such as the hunting 
characteristics of synchronous machines and the pulsat- 
ing output of internal combustion engines are common. 
Hydraulic problems often require measurement of tran- 
sient or periodic pressure variations for solution. Finally, 
the measurement of dynamic strains becomes increas- 
ingly important where advanced design aiming at weight 
conservation is involved. The latter problem is univer- 
sally present in the aircraft industry. 

Several crystal pickups have alreadv been mentioned. 
In addition to these, there are a number of moving coil 
and magnetic pickups available to industry. The Consoli- 
dated Engineering Corporation makes pickups of the lat- 
ter design for both translational and rotational applica- 
tion. Advantages of this type include sturdiness and sta- 
bility over wide temperature ranges and high sensitivity 
at low impedance level permitting use of the pickup at 
points remote from the measuring equipment. The MB 
Manufacturing Company type 124 pickup is a relatively 
new unit of this general type for translational work. Its 
output is proportional to velocity over a frequency range 
from 10 to 1000 cycles. Sensitivity is close to 20 mv per 
0.001 in. double amplitude per 100 cycles at an impedance 
level of 600 ohms. Pressure pickups with a wide range 
of characteristics are made by the Statham Laboratories. 

Resistance strain gages are extremely light and low- 
priced units often used as an expendable item. Funda- 
mentally it is a length of resistance wire with an ohmic 
value that varies directly with the strain in the wire. In 
application it is bonded intimately to the surface being 
tested and its resistance changes are measured by a large 
variety of bridge methods and interpreted in terms of the 
strain being investigated. This type of pickup is subject 
to large temperature and residual stress errors and for 
that reason gages are usually used in pairs with one a 
dummy for balancing out temperature effects. For dy- 
namic strain measurement, carrier frequencies of froma 
few hundred cycles to approximately 10 ke are com- 
monly used to energize a bridge with the strain-sensitive 
units making up a portion of the bridge network. The 
useful information then appears as the modulation enve- 
lope of this carrier. Most equipments of this type are 
custom built for special application. 

Recording Equipment such as the Westinghouse vi- 
brograph described in an earlier section approaches the 
ultimate in simplicity since it transfers the motion being 
studied to the film by direct mechanical means. Most 
recording systems unfortunately must be much more 
complex. 

Recording equipment can most conveniently be con- 
sidered as falling into two categories : (1) apparatus pro- 
viding a record proportional to the average, rms, or peak 
value of the quantity being measured, and (2) equip- 
ment affording a record of the instantaneous values of 
the unknown. The first classification includes all d-c ac- 
tuated instruments and is typically represented by units 
such as the Esterline-Angus 5 ma sensitive recorder, 
shown in Fig. 13, which requires a d-c current input ; and 
the Sound Apparatus Company model FR automatic 
frequency response recorder which, although d-c actu- 
ated, includes rectifying equipment for operation from 
a-c over the audio-frequency spectrum. 

The Esterline-Angus instrument employs a d’Arson- 
val galvanometer movement of 70 ohms resistance and 
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l; pays to use your 
custom molder's know-how 


Say Sunbeam Corporation’s Engineers 


Design ideas are not the only kind an 
experienced custom molder can bring 
to your product plans. His suggestions 
often give rise to longer product ser- 
vice life, or to lower parts cost. 

A case in point is the redesigned 
Sunbeam Coffeemaster, with plastic 
handles custom molded of Durez by 
the Chicago Molded Products Corpor- 
ation. With a restyled product coming 
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PROJECT: 


Handles for Restyled Electric 
Coffeemaster 


CUSTOMER: 


Sunbeam Corporation 
Chicago, Illinois 


MOLDER: 


Chicago Molded Products 
Corporation 


MATERIAL: 


General-Purpose Durez 
Phenolic Plastic 


* 


up, Chicago Molded engineers seized 
the opportunity to offer their client the 
banal of an advanced molding meth- 
od. Realizing that double-ram plunger 
molding would offer several advan- 
tages, they adopted this method with 
results as follows: 

The product was better two ways, first 
in appearance, because less finishing is nec- 
essary with the new method, and second in 


PHENOLIC PLASTICS THAT FIT THE JOB 





durability, since density was improved in 
the molded parts. Furthermore, reduced 
finishing operations naturally lowered the 
final cost. 

The quality of Durez phenolic plas- 
tics is matched by the experience of 
our field technicians, who will gladly 
meet with you and your molder on ary 
plastics problem. You are welcome to 
call on them freely. 


a MOLDING COMPOUNDS 
— 


INDUSTRIAL RESINS 




















SIRES. 
PERFORMANCE 


UNDER ALL [an 
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Light Weight for Heavy Duty Use 


























More and more 
manufacturers are 
specifying “Lec- 
tron’’, the only 
rectifier using -_ 
nesium plates. Lab- 
oratory and field 
tests have proved 
their superiority. 






¥% For Direct Current 
up to 60 Volts. 

% Heavy Duty (50 to 
50,000 AMPS and 
up). 

% Instant Operation. 

% Faster Cooling 
Magnesium Radia- 

tor Plates. 
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¥% Operational Tem- 
peratures from 40 
degrees F. to 284 SPOT 


degrees F. , WELDING 
we More Rugged Me- 
chanically and Elec- 


trically. le:@ 
% Not Affected by 
Atmospheric Con- LAB POWER 
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AUTOMOTIVE AND 
AIRCRAFT GENERATORS 

















COMPLETE ENGINEERING ASSISTANCE 
WRITE FOR LITERATURE 


























ELECTRONIC RECTIFIERS, INC. 


737 N. EAST ST., INDIANAPOLIS 2, IND 















draws a maximum of 2 mw from the source. Paper 
speeds ranging all the way from 0.75 in. per hr to 6 in. 
per min are available using internal spring or synchro- 
nous clock drives. External motor drives can extend the 
range up to speeds of several inches per sec. Writing 





Fig. 14—Automatic records of a sound spectrum are 
made on this combination oscillator and recorder built 
by Sound Apparatus Co. Response is flat within 1 db 
from 40 to 40,000 cycles. 


speed is a function of the source impedance with the 
minimum full-scale response time about 0.5 sec at an 
impedance of 5000 ohms. Standard types of instrument 
rectifiers can be used for coupling from an a-c source to 
give a record proportional to the average value of the 
alternating wave. The General Radio type 715-A d-e 
amplifier is designed for operation with this recorder and 
extends its usefulness markedly so that voltages as low as 
100 mv full scale at impedance levels ranging from 100 
ohms to 10 megohms are adequate. 

The recorder shown in the assembly of Fig. 14 1s 
much more elaborate but maintains a high degree of ver- 
satility. This model FR-1 automatic frequency response 
recorder made by Sound Apparatus Company has an 
input impedance of 10,000 ohms with a full-scale sen- 
sitivity of 1 volt in its standard form. Its response is flat 
to within 1 db from 40 to 40,000 cycles and it offers 
alternative speeds of 6 and 12 in. per min. The stylus 
travels the 4-in. paper width in 0.8 sec. Unusual char- 
acteristics of this instrument include provision for driv- 
ing an oscillator (as shown) or an analyzer with proper 
tracking between the tuning dial and the recording paper 
and ability to modify the recording range from 20 to 60 
db merely by interchanging input potentiometers. 

Time-honored methods of recording transients and 
periodic functions by photographic procedures using the 
bifilar oscillograph are still being used but do not require 
discussion here. The cathode-ray oscilloscope with its 
wide frequency range is very useful for visual or photo- 
graphic study of steady-state waveforms, and, when it is 
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MDSE. 7544 MDSE. 7764 MDSE. 7545 MDSE. 5592 MDSE. 51018 
PLAIN FELT SEAL PLAIN FELT SEAL LAMINATED SEAL (a) LAMINATED SEAL (b) LAMINATED SEAL (co) 





Felt Seals can work 3 ways for you 


® Here are the three mechanical sealing functions performed by felt 
seals: (1) they store lubricants within themselves and hence lubricate 
bearings and shafts; (2) they retain lubricants, including pressurized, 
within housings, and (3) they exclude dust, dirt, water and other sub- 
stances, giving effective protection against equipment failures due to 
leakage or impurities. There are many types of felt seals, both plain 
and laminated, to meet a wide range of conditions. For illustrative 
samples and complete technical information, write for Data Sheet No. 
11, “Felt Seals, Their Design and Application”—an authoritative 
reference on this important subject. And when ordering felt for seals 
or other uses, be sure it is American Felt. 
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GENERAL OFFICES: GLENVILLE, CONN. 


Engineering and Research Laboratories: Glenville, Conn. 
PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, 
N. Y.; Detroit, Mich.; Westerly, R. |. SALES OFFICES: 
New York, Boston, Chicago, Detroit, Cleveland, Roches- 
ter, Philadelphia, St. Lovis, Atlanta, Dallas, San Francisco, 
Los Angeles, Portland, Seattle, Montreal. 








SPECIFY 
alliance motors 


for 


Small Load Jobs! 


Fans Toys 

Business Machines Vending Machines 
Controls Radio & television 
Heating Appliances tuning 
Turntables Other appliances 


MODEL B 


4-pole shaded pole 
motor. Approx. 1/30 h.p. 
1550 r.p.m. Vv 


Mass production of small motors for mass 
markets at low cost—that’s the job at Alliance! 


Alliance motors rated from less than 1/400 
h.p. on up to 1/25 h.p. are made semi-open, 
and fully enclosed. Some are uni-directional 
and others are reversibie. Motors are designed 
for both continuous and intermittent duty loads. 
Covering a wide range of standard AC volt- 
ages and frequencies, Alliance offers motors 
of varied types with operating characteristics 
to fit the specific needs of small loads. Indi- 
vidual changes in design are available where 
quantity warrants. 


Check these advantages! 
Low operating cost 

Low induced hum 

Low magnetic field 

Low first cost 

Caol running—quiet 
Flexible power range 
Slower controlled speeds 
Long life 


Write for catalog and specifications 


ALLIANCE MANUFACTURING COMPANY e ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U. S. A. 


MODELA A 


6-pole shaded pole 
motor. Approx. 1/30 h.p. 
500 to 1050 r.p.m. 


< MODEL MS 


2-pole shaded pole 
motor — full load h.p. 
.0021. Full load 2800 


r.p.m. 


Now Jerminaks Can Be 


ATTACHED & SOLDERED 
CE eek Yaar aed 





The greatest innovation in attaching terminals to wires is now available 
to the industry . . . “Pre-soldered” TANDEM TERMINALS! Made in 
various sizes and types, these remarkable, production-proved terminals 
(supplied on reels) can be applied at rates up to 1200 per hour by a 
new Terminal Attaching Machine that cuts off, clinches and solders 
terminals in one instantaneous operation. Handling of loose terminals, 
solder and flux are eliminated to reduce costs and boost production on 
long runs. Standard types available. Send for detailed information, 
enclose sample of wire and terminal now used. Address Dept. A. 


Foy ordinary runs in moderate quantity we continue to produce 
SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to Customer’s 
Prints. Modern Plant and Equipment. Moderate Die Charges. Pre- 
cision Work. Prompt Service. 


PATTON-MacGUYER COMPANY 


17 Virginia Avenue, Providence R_I. 


used in conjunction with a continuous film camera, it is 
an effective means of recording transients. 

Mention must also be made of The Brush Develop- 
ment Company magnetic oscillographs which employ 


Fig. 15—Amplifier and magnetic oscillograph made by 

Brush Development produce permanent records at paper 

speeds up to 5 in. per sec. Frequency response is flat 
from 0.5 to 100 cycles. 


their type BL-902 magnetic penmotor. This is a direct- 
writing element with a sensitivity of 1.1 mm/volt and a 
1500-ohm impedance. The oscillographs using this pen- 
motor operate at several optional paper speeds ranging 
from 0.1 to 5 in./sec. When the model BL-905 amplifier 
is used with a single channel instrument (Fig. 15), the 
response is substantially flat from 0.5 to 100 cycles. Max- 
imum sensitivity of the combination is approximately 
0.5 mv/mm deflection. ooo 


Automatic Flushing System 


(Continued from page 117) 


so its appearance does not detract from the general size 
and shape of the flush valve yet it provides sufficient 
power. The enclosing shell also harmonizes well with 
other chrome plated fittings in the area. 

Operator comprises a shaded pole a-c motor equipped 
with a reduction gear train having a final shaft speed 
of 10 rpm, and a torque of about 80 in. oz. A hardened 
cam on the final shaft actuates the operating plunger 
of a standard flush valve. The rotational speed of 10 
rpm is necessary for correct hydraulic operation of the 
flush valve and also simulates proper manual operation. 
In existing installations the handle on the flush valve 
is removed and replaced by the motor operator which 
is clamped to the flush valve by the same type coupling 
nut. There is no change in the internal structure of the 
flush valve. 

Several of the parts making up the motor operator 
were taken without change from standard plumbing 
fittings, such as the end caps of the motor shell which 
are wall flanges for piping. The supporting coupling, 
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No braid, no loose insulating material, no kinking —those are a few of 
the features of Preen-X, the new General Electric heater cord. 

Tested and approved by Mr. & Mrs. Consumer—this brand-new 
General Electric product offers designers and manufacturers something 
excitingly new in a heater cord—with practical advantages over old-type 
heater cords. 















ON THE PRODUCTION LINE: Preen-X is easy to rip, easy to strip—by 
hand or machine. There is no loose insulation to slow down stripping 
and connecting operations. This new cord, of rip-cord construction, has 
one rib marked for quick and positive conductor identification. Preen-X 
heater cord is available in black or brown color, and is listed by Under- 
writers’ Laboratories, Inc. 










ON THE COUNTER: Preen-X gives products a selling “jump” up front 
where the sale is made—where the competition is keenest. Preen-X gives 
a product an extra, easily-demonstrated selling point. It defies abrasion 
—actually has more than ¢ew times the abrasion resistance of ordinary 
braided cords. Preen-X is water-, oil-, and grease-proof. It’s good-look- 
ing, too—the smooth, flexible jacket rejects lint, resists soiling. 





om 
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You'll be hearing a lot about General Electric Preen-X. Why not write 
for more information and a free sample—see for yourself what a great 
advance in heater cords Preen-X really is. Just address Section Y30-322, 
Construction Materials Department, General Electric Company, Bridge- 
port 2, Connecticut. 


—GENERAL @ ELECTRIC— 
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operating plunger, spring, and packing nut are all stand- 
ard parts. 

Motor operator is encased in a chrome plated shell 
to match the flush valve and render the device relatively 
| moisture-proof, the gears and other parts being made 
of brass for corrosion resistance. Heat released by the 
| motor coil during its operation assists in excluding mois- 
ture while orifices in the coupling member drain any 
leakage that may occur from the flush valve. These 
orifices also provide access to the plunger to manually 
operate the flush valve with a screw driver in the event 
of power failure or for testing purposes. A regular con- 
duit connection is made to the motor shell. Under 
ordinary conditions no gear or bearing lubrication of 


PARAMOUNT PAPER TUBES 


This is typical of the wide use of PARAMOUNT paper tubes 





by leading manufacturers of electrical, radio and electronic prod- the motor is required. ee : 
ucts. With over 15 years of specialized experience PARA- The motor assembly is rigidly held to the enclosing 
MOUNT can produce exactly the shape and size tubes you need shell, making it difficult for vandals to tamper with the 


for coil forms or other uses. Square, 
rectangular or round. Hi-Dielectric. 
Hi-Strength. Kraft, Fish Paper. Red 
Rope or any combinations, wound on 
automatic machines. Tolerances plus 
or minus .002”. Made to your speci- 
fications or engineered for you. 


device. Since the motor requires only 11 watts, many 


ARBOR LIST OF OVER 
1000 SIZES 
Lists great variety of stock arbors. 


Includes many odd sizes. Write for 
Arbor List today. 














INSIDE 
PERIMETERS 
from 
592” to 19.0” 
PARAMOUNT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Indiana 
Manufacturers of Paper Tubing for the Electrical Industry 





INDUSTRIAL 
CONTACTORS 


TERMINAL BLOCK 
FOR MOTOR LEADS 







2 TO 8 POLE 


a VE A.C. Fig. 2—Timer provides both 5 min and 1 hr timing cy- 
1O—15 AMPERE SIZES cles, with changeover schedule controlled by pins in- 
SEVERSEIS ~200es SEVERERED serted in the 24-hr clock dial. 


INTERCHANGEABLE CONTACTS 











of the units can be connected in parallel. The operator 
has sufficient power to trip a flush valve with line pres- 
sures up to 110 psi. It is quiet in operation and causes 












er Heavy steel base. oe Melamine stationary 


contact block and mov- 

















° Seapplamanee to atin sinmeant euusine, no radio interference. It is easily installed without alter- 
screws holding E-shaped @ Sustjnenyand mareble ing existing plumbing, and provides uniform operating 
magnet frame ee eereaiy | conditions | 
@ acco solderless {PRC only and without With the 10 rpm final shaft speed, a 6 sec energiza- 
type terminals arecon- moving wiring. tion provides one complete rotation of the cam. The 
veniently located. All line , : : . 
terminals at top; load ter- @ Vacuum capmpanes gear train, however, is arranged to be free running and 
minals at bottom. ee ce 50/60 cycle the cam overruns after the motor winding is de-ener- 
© oe edits ae service. gized. To keep operation properly synchronized with 
ly open to normally closed, For descriptive bulletin the valve motor, power is timed for a somewhat shorter 
or vice-versa, without ad- No. 600 write Dept. L-3 period than 6 sec and power from the restoring spring 
Gicinnad parte. R-B-M pDw..E — on the operating plunger is used to drive back through 
" ae atm aa the gear train to bring the cam to a fixed position 


after each cycle. The dwell portion of the cam is spaced 
from the plunger slightly so the motor can accelerate 
before the cam rise engages the plunger. When the cam 
has rotated past the plunger “dead center” it is immate- 
rial whether the power is applied to the motor winding. 
With the motor winding energized for any time period 
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Lee Crasale (i Mb 0) day4 “all parts were selected to 


meet the customers’ stringent specification.”’ 


HEINEMANN . 
MAGNETIC se 


C/ RK. Hh da y 43 4 ty aiteaaee 


nods 


MAXIMUM PROTECTION 
AND LONG LIFE 


Lee Electric & Mfg. Co., of Los / 
necessity for the most flexible 
tion of electronic componen 


lase of short circuit or dan- 

2 breakers trip INSTANTLY, but 

ot tfip on initial surge or temporary excess cur- 
rent. In this application the breakers in: the input 
and output are interlocked, so that. operation of 
Culeo Constant Current Battery @ither one will remove the unit from the A.C. line. 
Charger, Type CE 180 with 


HEINEMANN Circuit Breakers 
installed. 
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Our new and improved 4-point 
bearing bracket makes our 4- 
pole shaded pole motor out- 
standing. Compare this motor 
with any other and see for 
yourself. 








@ Absolutely uniform § air 
gap of minimum width. 







@ Permanent rotor position 
within stator. 






@ Housing entirely separate. 


@ Priced competitively. 











Write, wire or phone for sample 
telling us your requirements— 
Memorandum invoice. The Loyd 
Scruggs Co., 1022-32 N. Sixth 
St., St. Louis 1, Mo., Telephone: 
CHestnut 2668. 





Same Motor Enclosed. 


et limes COMPANY 


N INSTRUMENTS 


Skeleton view of our improved 
4-pole Shaded Pole Motor 
showing the New 4-Point 
Bearing Bracket. 


A NEW — 
DEVELOPMENT 


IN 4-POLE SHADED POLE MOTORS 
OUR IMPROVED 4-POINT BEARING BRACKET 


SKELETON OR ENCLOSED TYPE AS SHOWN 
120 v. A.C. — 60 Cy. Approx. 1700 R. P. M. 


NOW IN USE ON 


Air Circulators 

Wire Recorders 

Air Conditioners 

Business Machines 

Fans and Blowers 

Vending Machines 

Ventilating Fans 

Oil Circulating Heaters 

Exhaust Fans 

Floor Heaters 

Unit Coolers 

Refrigerator Condenser 
Fans 

Coolant Pumps 

Floor Air Circulators 

Unit Heaters 

and many others. 

















from 3 to 5 sec, the cam always comes to rest in ap- 
proximately the position shown in Fig. 1. In the event 
the cam stopped on “‘dead center” the plunger would be 
held in a forward position, causing the flush valve to 
flush continuously. However, most flush valves are 
equipped with an auxiliary valve which closes the main 
valve on its seat after a short time delay. 

With the wide range of tolerances permissible on 
timing, a simple control timer can be used. The timer 
shown in Fig. 2 was designed to provide continuous 
automatic interval control of a large number of units, 
Operation at intervals of 5 min during daytime and 


«Common return lead 






| 
kDay-night 
| adel 


J 


—_ 
A-c line 


Fig. 3—Timer incorporates 6 circuits, staggering oper- 

ation of fixtures in any group to reduce size of piping 

required. Low current required by motor permits par- 
alleling of operators when desired. 


once an hour at night were established as meeting normal 
requirements. 

Timer is mounted in a metal box with the mechanism 
readily removable without disturbing the conduit con- 
nections. A 24-hr clock dial is provided having two 
concentric rows of threaded holes on its periphery, each 
15 min apart, into which small pins are inserted to con- 
trol a set of change-over contacts. A pin in one of the 
outer rows of holes determines the time of the day when 
the five minute time periods start while a pin in the 
inner row transfers to the hourly period. A friction 
clutch permits the clock dial to be manually rotated to 
set the timer to the correct time. The clock motor also 
drives two cams providing 1-hr and 5 min timing. The 
latter closes a series of six contract springs in sequence 
each connected to six separate load circuits as shown in 
Fig. 3. The 1-hr cam contacts are arranged to render 
the 5-min cam contacts effective only once each hour. 
It is necessary that the motor operators of each battery 
of valves be operated in sequence rather than simultan- 
eously, in order that the water supply for each group 
of valves will not require excessively large piping. 

Water cost is always a major consideration in large 
buildings. With reduced operation at night, as provided 
by this automatic system, savings are almost 50 per cent 
over constant timing—usually sufficient to pay for the 
installation in a short time. ood 
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Combination Fuse 
and Block Holder 











7a CUSTOM MOLDING 


Of Thermosetting Materials for 
‘ The Electrical Equipment Industry 


n 
4 

0 t ff f} takes pride in placing their monogram on quality molded products supplied to widely- 
h famed makers of electric controls, electrical fixtures, domestic heating controls, electrical 
x appliances, cooking utensils, cable supports, photographic equipment and many similar units. 

: Here, in one of the newest, most modern custom molding plants in the Midwest, service and 
e product quality of outstanding calibre are assured you. Equipped to provide fast quantity pro- 
n duction, we are at the same time not too large to lose sight of the constant need for actual owner 
attention to your work. Complete facilities are at your disposal for designing, making, and 
) maintaining plastic molds. 


Consult us direct, or our field engineers, for prompt and efficient service 





GEORGE A. WAGNER 
565 W, Washington Bivd. 
. Chicago 6, Mlinois 

: Stote 2-8578 





Representatives: 
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What Can You Say About a RESISTOR? 


Today we all know that there are plenty of good 
Resistors on the market for the electrical and electronic 
field. Why, then, do we think that RESISTORS has 


something different to offer? 
SIMPLY THIS... 


RESISTORS supplies o complete line, in 
ratings and styles, making it possible to 
get everything you need from this one 
source. RESISTORS uses highest quality 
components, in top quality construction; 


connections are silver-soldered. 


RESISTORS management, identified with 
this field from the earliest days, insists on 
close personal supervision and production 


control. 


2247 Indiana Ave. Chicago 16, Illinois 


NEPCO COMMUTATORS 


Nepco Quality and Nepco Service are a team 


that offers you complete satisfaction. Quality 
is controlled in every step of manufacture. 
For service you can depend upon see Nepco. 
Send us your specifications today. 


ie ibd ELECTRIC aa ee 


Ue tt f2IT Lt ae) 4) Preci eae PTL pen ae ake) 


1759 W. MOUND ST PEL PU PHONE RA. 1116 








Design Trends and Transients 


(Continued from page 130) 


bending of the material during handling. (That is, with- 
out an actual folding of the sample.) The shape of these 
cracks differs on various types of fabrics (cambric, silk, 
fiber glass). Similar tests have been made on varnished 
paper and varnished asbestos. 

This research group hopes to have the opportunity to 
extend these tests into comparative measurements of the 
insulating resistance, the power factor, and the dielec- 
tric breakdown at the stage when the electrographic 
print is being made. ooo 


Insulated Pin Plug 


Automatically applied terminal with molded-on in- 
sulated finger grip, recently developed by Aircraft- 
Marine Products, Inc., Harrisburg, offers a low cost 
answer to plug-in leads. As shown in the illustration, 
complete lead consists of an insulation-piercing brass 
stamping (supplied in continuous lengths) which unites 


: 


the insulated wire and a screw machine pin, the terminal 
being covered with a molded plastics finger grip which 
also provides insulation. 

One end of terminal stamping has insulation piercing 
tabs and ears formed over in assembly to provide insula- 
tion support; at the other end score marks match ridges 
on pin to provide necessary mechanical strength and 
good conductivity. 

Insulated finger grip material has dielectric properties 
higher than rubber, 300 volts per mil. While molded to 
a Durometer hardness of A 60-90, plastics retains good 
flexibility and does not crack on severe bending ; bonds 
to both insulation and metal. Material is not affected 
by oil, grease, age or sunlight and can be supplied in a 
wide range of opaque colors for coding or for matching 
or contrasting with product color. Process used for 
molding on the finger grip gives accurate centering of 
pin, yet provides flexible support. 000 


Drawing Standards 


The Munitions Board Standards Agency of the Na- 
tional Military Establishment have recently issued two 
standards for drawing practice. Jan-Std-1 is ‘‘National 
Military Establishment Standard for General Drawing 
Practice.” . Jan-Std-3 is “National Military Establish- 
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Type ‘RA’, Size ‘O’ or ‘I’ 
ONLY 6 3/16” x 6 11/16” in size of enclosure 


— half the size of vertically-operated magnetics. 
Sturdy, dependable, incomparably compact. 


—_ & 


SMALLEST "'O” or "I" SIZE 





The new-principle design with balanced 
mechanism provides a free-floating magnet with 
guided contact alignment. Lever and fulcrum 
action multiplies the leverage, transfers magnet 
pull from vertical to horizontal plane and in- 
creases contact pressure. 


—~ 
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Designed for straight-through wiring, with 
) separate contact enclosures. Provides local con- 
trol for motors rated 5 H. P., 220 Volts and 7 4% 
H. P., 440 or 550 Volts. Write for new 8-page 
descriptive folder on this foremost advance in 
Space-saving motor controls. 
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Seven new planes completed 
at a cost of $4.30! 















New planes can’t fly without control cable, and this manufactur- 
er needed some—fast. He got it the same way he regularly gets 
many supplies and parts—by Air Express. Ordered in A.M., 
delivered to plant same day. 500 miles, 28 lbs., Air Express 
charge only $4.30. So production continued without a break. 







$4.30 included pick-up 
and delivery at no ex- 
tra charge—and re- 
ceipt for shipment. All 
this, plus the world’s 
fastest shipping service. 
That’s Air Express— 
used with profit by 
every business. 
























Shipments go on all 
flights of Scheduled 
Airlines. Speeds up to 
5 miles a minute —no 
waiting around. Direct 
service to over 1,000 
airport cities, air-rail 
for 22,000 off-airline 
offices. 

















x 4 siete Mo 


Facts on low Air Express rates: 


22 lbs. of new fashions goes 700 miles for $4.73. 
6-lb. carton of new jewelry line goes 1,000 miles for $2.24. 
Same day delivery in both cases if you ship early. 


Only Air Express gives you all these advantages: Special pick-up 
and delivery at no extra cost. You get a receipt for every shipment and 
delivery is proved by signature of consignee. One-carrier responsi- 
bility. Assured protection, too—valuation coverage up to $50 with- 
out extra charge. Practically no limitation on size or weight. For 
fast shipping action, phone Air Express Division, Railway Express 
Agency. And specify “Air Express delivery’’ on orders. 








Retes include pick-up ond delivery door 
te door in oll principal towns ond cities 






AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES of THE U.S. 
206 

















ment Standard Format for Production Drawings.”’ The 
use of these standards is mandatory on all governmental 
contractors. Copies of these standards can be obtained 
from the following: Department of the Army, Chief of 
Ordnance, Wash. 25, D. C.; Department of the Navy, 
Supply Officer, Naval Supply Center, Norfolk 11, Va.; 
Department of the Air Force, Commanding General, 
Air Material Command, Wright-Patterson Air Force 
Base, Dayton. OoOod 








Gallium Metal Available 

Similar to aluminum in its chemical behaviour, but 
not a light metal, gallium is liquid at room temperatures 
and wets many types of non-metallic surfaces such as 
glass and porcelain. No important industrial uses have 
yet been developed, but with the metal now available 
(from Aluminum Company of America, Pittsburgh) 
some of its unusual properties should find interesting 
applications. 

Gallium is a rare, silvery-white metal with a melting 
point of 86 F, but will not boil until heated to about 
3700 F. It has a strong tendency to undercool and may 
be held for some time at 32 F without solidification. 
Upon solidifying, expansion takes place and density 1s 
less, as in the case ot water freezing to ice. Its density 
is 5.9, about twice that of aluminum but only half that 
of mercury. As in the case of aluminum, a protective 
natural oxide forms readily on the surface even when 
heated to temperatures of 1000 F. 

Gallium is extracted from bauxite in minut« quantities, 
about | oz per ton of ore, in the form of galfium oxide 
from which the metal is then obtained. Only limited 
quantities are yet available. oadg 
























Electronic Armature Tester 


Indicates presence of open circuits or 
crossed coils, and locates position of shorts 


Portable bar-to-bar tester developed by National Elec- 
tric Coil Co., Columbus, O., consists of a rectifier power 
supply, 3000 cycle oscillator and a vacuum tube volt- 
meter built into a portable steel cabinet as shown in 


Fig. 1—Portable armature tester has a small cathode 
ray tube mounted on the probe that indicates crossed, 
open or shorted coils. On shorts, vacuum tube volt- 
meter is switched in to locate exact coil. 






Fig. 1. A probe plugged into the cabinet has two sets 
of contacts; the outer set applies 3000 cycles potential 
to a group of commutator bars while the inner set feeds 
potential from one pair of bars to the amplifier. A small 
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When you want positive, automatic, accurate 
operation, let solenoids do the job. They'll replace 
complicated mechanical linkages. They’ll speed 
operation, save operator time. Your finished 
product will be easier to use, easier to service. 
And, as a result, it will be easier to sell. 

Namco Solenoids, engineered to your job not 
only do all this—they’ll cut your design and 
construction costs. These precision instruments, 
custom-built to the individual application, pro- 
vide a push—or a pull—of up to 25 pounds, 
sometimes even replacing fractional horsepower 
motors. They’re built for heavy-duty service, 
activating clutches, motor drives, electric switches, 
hydraulic valves and other power controls. 


A battery of 10 
powes exerting 

amco Solenoids— 
18 lb. pull type ap- 
omg to Bullacd 


ut Master. 


In the installation pictured, for example, ten 
Namco Solenoids are employed on the hydraulic 
speed selector of the Bullard Cut Master Vertical 
Turret Lathe. 

If you have a similar problem in power control, 
let our engineers show you how Namco Solenoids 
can be applied to do the job better, faster, more 
economically. May we work with you? 


Namco “Stellite’-Welded Solenoids 
are built in a variety of sizes and 
mountings, both push and pull types, 
to meet every commercial application. 
The complete standard range is illus- 
trated and tabulated in Engineering 


Bulletin EM-46. Ask for your copy. 
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176 EAST 131st STREET CLEVELAND 8, OHIO 
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Scorching hot irons ruin fabrics. Cold ones ruin 
tempers. Both ruin sales. 

Electric irons perform better .. . longer when 
controlled by Stevens Thermostats. 

The mounting stud on Stevens Thermostats is in 
direct metal-to-metal contact with controlled surface 
for rapid, complete heat transfer. This gives Stevens 
Thermostats faster bi-metal response . . . CLOSER 
TEMPERATURE CONTROL. And since the bi-metal 
strip is electrically independent, it is unaffected by 
current passing through thermostat. This means fewer 
contact operations ... elimination of artificial cycling 
and “jitters.” Result: LONGER THERMOSTAT LIFE. 


Improve the performance of your appliances 
and industrial apparatus with Stevens Thermostats’ 
FASTER RESPONSE . . . CLOSER CONTROL ... 
LONGER LIFE. Specify Stevens Thermostats—good 
for the life—and sales of your product. 


Adjustable Type S illustrated. 
Numerous other designs in 
current production. Write for 
descriptive literature and engi- 
neering data today. 


STEVENS 


manufacturing company, inc. 


RICHLAND TRUST BLDG. »* MANSFIELD, OHIO 
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“tuning eye” type of cathode ray tube mounted in the 
probe gives an indication when opens or shorts are 
present. When a short is indicated, switching the sensi- 
tive voltmeter into the circuit establishes the exact 
location of the short circuit. 

As shown in the schematic wiring diagram Fig. 2, a 
three-tube oscillator supplies 3000 cycle power at 15 
volts, no load. The electronic voltmeter has an input 


COMMUTATOR 


N'MAGIC EYE" INDICATOR 


10 VOLTS 60 CYCLES 


Fig. 2—Circuit for armature tester includes a 3000 

cycle oscillator, vacuum tube voltmeter and power sup- 

ply. High frequency power is applied through outer 

pair of probes; inner pair feeds cathode ray tube and 
voltmeter. 


impedance of 500,000 ohms, with output normally fed 
to the cathode ray tube through a series resistor adjusted 
to just close the eye when the test probe is on the com- 
mutator. A shorted bar in the group spanned by the 
probe will open the eye, while a crossed coil or open 
circuit causes the eye to overlap. ooo 


Tele-Zoom 


An additional control now supplied on Garod tele- 
vision receivers enlarges the normal rectangular tele- 
vision image 1 4 times by pressing remote control button, 
giving the effect of a closeup view. ooo 


Differential vs Sensitivity 
To the Editor: 


The enlightening article, “Built-In Controls for Pres- 
sure and Temperature” by Frank E. Reeves in your 
January issue leaves one important factor which might 
be clarified. It is a matter of defining the allowable 
fluctuation in temperature in an oven while in operation. 
This is part of the specification in the choice of a thermo- 
stat.. Popular usage calls it the differential, and refers 
to the temperature of some average spot in the oven. 

But to choose the thermostat it is often necessary to 
know the change in temperature of the thermal element 
itself from ON to OFF. This is called both the differ- 
ential and sensitivity which is always confusing. Some 
years ago one of the thermostat manufacturers sug- 


ELECTRICAL MANUFACTURING 





~ 









The Acme No. 3 Steelstrapper uses 23 Waldes Truarc Retaining 
Rings to position and hold shafts against frequent heavy pressure. 


“The use of Truarc Retaining Rings permits 
centerless grinding of pins instead of plunge- 
grinding. This eliminates the problem of taper 
and reduces the required tensional tolerances of 
these parts,” reports Acme Steel Company of 
Chicago. "Furthermore, use of Truarc rings gives 
the Steelstrapper smoother lines by eliminating 
unsightly projections. This results in a more 
streamlined housing, a definite sales advantage.” 


Making repairs is much easier too,- because 


BOOTH #230, 1949 |. R. E. NATIONAL CONVENTION 
GRAND CENTRAL PALACE MARCH 7-10 


ena 





os WALDES 


» TROARC 


RETAINING RINGS 
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WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U. &. PATS. 2,302,948; 2,026,454; 2,416,852 AND OTHER PATS. PEND, 
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23 Truare rings permit changeover 
to centerless grinding savings 









Truarc simplifies assembly and disassembly. 
Truarc rings are precision engineered, may be 
used over.and over again, remain always circu- 
lar to give a never-failing grip. Wherever you 
use machined shoulders, nuts, bolts, snap rings, 
cotter pins—there’s a Truarc ring that does a 
better job of holding parts together. Truarc cuts 
costs, adds sales advantages. Waldes Truarc 
engineers will be glad to show how Truarc can 
help you. Send us your problem. 


Waldes Kohinoor, Inc., 47-10 Austel Place EM-3 


- Long Island City 1. N. Y. 
| 


Retaining Rings. 
Neme. 


Please send 28-page Data Book on Waldes Truare 
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BEACH RELAY CO. 


‘ 


gested that “sensitivity” refer to the thermostat alone, 
With these two terms so defined the oven builder can 
so design that the set temperature will be the ON or 
the OFF temperature at the average spot where the 
thermometer will be. The sensitivity is given for some 
temperature range, for instance, 0.5 C between —50 
and 70 C. 

The differential should be given as 2 C at 68 C ON, 
meaning 68 to 70 C. The idea of specifying 69 C plus- 
minus 1 C infers that the oven runs at 69 C with excur- 
sions toward 68 and 70. This is not necessarily so. Be- 
sides it is meaningless to the manufacturer who designs 
to keep the fluctuations somewhere between 68 and 70 C, 
To have to consider plus-minus from some middle point 
might require a thermostat of close, and costly, sensi- 
tivity. 

Where there are terms in common use it has usually 
proven unsuccessful to try to introduce improved but 
new words. “Differential” and “sensitivity” are long 
but descriptive words. The first is in common use; the 
second is familiar. The suggested terminology to specify 
a controlled oven might be (1), temperature ON of 
OFF, (2) differential large or small and (3) sensitivity 
wide or close—Robert Valverde, Valverde Laboratories, 


New York, N. Y. Oo Gg 


Microwave Dielectrometer 


For measuring the dielectric constant and loss of a 
wide variety of materials at nominal frequencies of 1000, 
3000, and 9000 megacycles, a microwave dielectrometer 
has been developed by Central Research Laboratories, 


Accurate measurements of dielectric constant can be 
made at frequencies up to 9000 mc on this new klystron 
oscillator developed by Central Research Laboratories. 


Red Wing, Minn. The instrument consists of a slotted 
wave guide, precision traveling probe, modulated kly- 
stron oscillator, probe output amplifier, associated 
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GOOD SHAFT SHOULDERS 
AND FACE 


FACTORY GREASE PACKEC 
LARGE GREASE CAPACITY 
BREATHING AND GREASE 
EXPANSION SPACE. 2 


STANDARD LOAD 
ier FY tt & Summer ahr ese ae” 


:e 


DOUBLE ROW WIDTH 
LARGE AREA FOR 
HOUSING CONTACT 


INSIDE AND OUTSIDE 
METAL SUPPORTED SEAL 


SUPERIOR DUST EXCLUDING 
AND GREASE RETENTION 


CONTACTS 


WIDE TYPE PLYA-SEAL BALL BEARING 


F YOU can simplify complicated assemblies . . . elimi- 

nate parts... then you can cut out machining opera- 
tions. Costs of both manufacture and maintenance come 
down. That’s why manufacturers have said that Fafnir 
did a lot of things at one time when they developed the 
Wide Type Plya-Seal Ball Bearing. It has its own grease 
chamber and breather provision. Contaminants can’t 
get in and grease can’t get out. 

It’s a single row bearing in a double row width. 
Plenty of room for extra grease, plus room for grease 
expansion due to aeration under high speeds. Better 
shaft support...no slippage. Full face on inner ring 
for complete shouldering. Three-piece seals . . . synthe- 
tic rubber washers supported between two steel retain- 


MOST COMPLETE LINE IN AMERICA 
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ing rings to prevent buckling or bulging. Proof against 
common contaminants and temperature extremes. Seals 
easily removed and replaced as frequently as desired 
without injury to bearing or seals. It’s a ball bearing 
you can tuck away inside a machine and forget for years, 
yet it’s ready for complete inspection in a minute. 

Still another opportunity for machine designers, 
product engineers, manufacturers to cut out unneces- 
sary parts, to cut costs, to build extra dependability and 
minimum maintenance into their machines. Your in- 
quiry about the new Fafnir Wide Type Plya-Seal Ball 
Bearing will receive prompt attention. Fafnir engineers 
will work mind-to-mind with your engineers. The 
Fafnir Bearing Company, New Britain, Conn. 
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BALL 
BEARINGS 
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Thermostat ey, 
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Economical Hot Water ELECTRICALLY 
with this VULCAN Immersion Heater 


THERMOSTAT can be set for any desired tempera- 
ture. No danger of overheating. 


EASILY INSTALLED by simply inserting in tank or 
boiler and connecting to the nearest convenient out- 
let. *The one inch tapered pipe thread fits standard 
type domestic hot water boilers. 















FLEXIBLE Permits placing small tanks where hot water 
is to be used. 


PRACTICAL for wash rooms . . . or any where in fac- 
tories, stores, offices or institutions where hot water 
is needed. 






CAN BE USED with present hot water systems with- 


out disturbing existing piping. 
*Or 1%" if desired. 


VULCAN ELECTRIC COMPANY 


DANVERS 2, MASS. 


Makers of Vulcan Electric Soldering Tools, Solder 
Pots, Glue Pots, Branding Irons and a wide variety 
of Heating Elements for assembly into manufacturers’ 
own products. 

























SOLDER PRE-FORMS 3 









Step up production — bring 
costs in your shop down—with 
solder pre-forms. 


Green AssemBLy 










Pre-formed 
rings, washers, pellets, discs, 
etc., made to your order, in- 
sure better bonds, lower costs, 
and faster assembly. We can 
supply you with custom-made 
pre-forms of any shape re- 
quired, in a wide variety of 
solders,. copper and brazing 
alloys. 


STANDARDIZE 


Save money 


Write for complete information. 


Soldering Jeera ice 





| tuned to the repetition frequency of the square-wave 





Dept. D, ms Ss 


Summit, 








power supplies and equipment. The sample to be meas- 
ured is inserted ahead of a short-circuiting plug and the? 
effect of this arrangement on the standing-wave pattern! 
in the guide provides data for calculating the dielectri¢) 
constant and loss of the material. 

At 1000 and 3000 mc the wave guide is used as a 
coaxial line operating in the TEM mode and at 9000 
me either as a circular pipe operating in the TE1 mode 
or as a coaxial line operating in the TE,, mode. Solids 
are measured directly in the wave guide in the form of} 
cylindrical samples 1 in. diam and about 1 to 2 in. long? 
with a 3%-in. hole coaxial with the outer surface except 
when the guide is operated as a circular pipe at 9000} 
me. Auxiliary sample holders can be used for measuring 
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liquid samples, and also for measurements at controlled 
high and low temperatures. The range of measurement) 
of dielectric constant extends from 1 to 100; or dissipa-¥% 
tion factor from 0.0001 to 1.0. With ordinary care in7 
sample preparation, an accuracy of 1 to 2 per cent can 
be achieved for most materials. 

To insure dimensional stability, sturdiness and precise’ 
alignment, the wave guide is machined out of a solid 
2-in. diam copper bar and mounted on a substantial 
heat-treated Meehanite support which also carries the 
necessary mechanical assemblies. The crystal-detector 
probe is mounted on a precision ball-bearing carriage 
permitting longitudinal motion along the center line of 
the wave-guide slot. A spring-loaded, backlash-free 
drive mechanism allows setting and reading probe posi- 
tion to 1 micron (0.001 millimeter). The maximum 
error in measuring displacements of 100 millimeters is 
approximately 30 microns. 

The detector-output indicator is a selective amplifier 


klystron-modulating voltage together with a logarithmic 
step attenuator and a linear output meter. An auxiliary 
overload meter with a nearly logarithmic range of 60 
db is provided as an aid in tuning. 

A line-voltage stabilizer and electronically-regulated 
power supplies provide optimum operating conditions 
regardless of line voltage fluctuations. Routine mainte- 
nance is facilitated by built-in test features for measuring 
all critical circuit voltages and currents. Necessary ad- 
justments are made by convenient screw-driver controls. 
Power consumption is 500 watts at 115 volts, 60 
cycles. ooo 






Mobilization Plan for the 
Electronics Equipment Industry 
(Continued from page 85) 





ticularly that major portion of the industry which is not 
now participating in design, development or manufac- 
ture of military electronics equipment. All companies 
in the industry, whether small, medium or large, should 
be encouraged to contribute their fair share to research, 
development, pilot runs and production. 

3—Provide individual elements of industry a sufh- 
ciently uniform flow of work to justify establishment 
and maintenance of military departments suitably staffed 
and equipped. 

4—Provide leadership in educating numbers of com- 
panies to the point where they can assume the respon- 
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9CA-576.2. i 


S-kw input up to 110 Me 
Wells... Ne comparable 


S0-kw input up to 25 Me 


SF watts... saving "—7O% 


++ T00-hw input up to 10 Me 


Aw.... saving *“—60% 
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.«. the economy of thoriated-tungsten filaments 
and improved cooling in high-power tubes 


Here is unparalleled tube value... 


Five new RCA tubes, ranging in power 
input from 1.5- to 150-kw, and success- 
fully utilizing economical thoriated- 
tungsten filaments which offer marked 
savings in filament power and the 
cost of associated power equipment. 


Five tubes with proved features of 
previous similar types. Two—the 5762 
and 5786—have efficient newly de- 
signed radiators that permit the use 
of less expensive blowers. 


Five tubes with improved internal 
constructions that contribute to their 
more efficient operation and longer 
service life. 


These five new RCA tube types are 
“musts” for designers of broadcast, 
communications and industrial elec- 
tronic equipment where design and 
operating economies alike are im- 
portant considerations. 

Forced-air-cooled assemblies and 


water-jacket assemblies are available 
for most RCA power tubes. 


RCA Application Engineers are 
ready to consult with you on the ap- 
plication of these improved tubes and 
accessories to your..specific designs. 
For complete technical information 
covering the types in which you are 
interested, write RCA, Commercial 
Engineering, Section 41CR, Harri- 
son, New Jersey. 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HARRISON, H. JI. 
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QUICKER TO INSPECT 


because contactor parts are 
ACCESSIBLE 


Removing a single key permits the entire moving con- 


tact assembly to be withdrawn for inspection of all 
main silver contacts, both moving and stationary. 


And it’s easier to replace main stationary contacts, 


too, due to the use of individual spring retaining clips. 


Write for Bulletin 4110. It fully describes Ward 
Leonard’s new Size 1, 2 and 3 across-the-line, non- 
reversing AC magnetic starters. Ward Leonard Electric 


Co., 34 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 
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ELECTRIC COMPANY 
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RELAYS + CONTROL DEVICES 
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sibilities of prime contractors, releasing their ‘‘primes”’ 
to devote more time and facilities to research, develop- 
ment and pilot production of new equipments. 

5—Utilize to these ends every presently legal aspect 
of military procurement, including : 

(a) Open competitive bidding invited by advertising, 
especially in cases where needed apparatus has been 
completely engineered and requires only production. If 
apparatus so contracted for is expected to be on the list 
of equipment to be procured in an emergency, then the 
successful bidder should appear in the planning as the 
ultimate producer of this equipment. 

(b) Where highly complex techniques are required, 
competitive bidding should be among companies on 
the Services’ qualified bidders lists, including small, 
medium and large companies. 

(c) Negotiated contracts, where it appears that for 
reasons of engineering skill or know-how, or unique 
facilities, such contracts are in the best interests of Gov- 
ernment. 

Spreading the Know-How 

Any practical plan must have as its objective the 
spreading of know-how throughout the industry. To 
accomplish this, four fundamental steps are required : 

1. To assure that every company shares the load and 
that no capable company is overlooked or overloaded, 
the procurement programs of the three Services must 
be coordinated. Since single service procurement of 
end items in this “custom-built” industry appears gen- 
erally impractical, appointment by the Government 
of a four-man procurement program directing committee 
is clearly indicated. This committee would be charged 
with proper coordination and channelling of current 
procurement to all companies able to handle it. 

2. The recently appointed Munitions Board Elec- 
tronics Equipment Industry Advisory Committee would 
be available as technical advisors to the Government 
directing committee. 

3. The Government directing committee would rec- 
ommend to the Services capable companies which would 
be asked to assume the responsibility of educating other 
companies through the medium of subcontracts. 

4. Those elements of the electronics industry not now 
participating would be encouraged to prepare for their 
wartime role. 

It should be recognized that with the current situation 
in television it is going to be difficult for Government 
to persuade the industry as a whole to participate, par- 
ticularly if any appreciable effort from highly skilled 
technical personnel is requested. 

This plan presupposes a minimum of paper planning, 
and a maximum of actual experience gained through 
production in connection with current procurement, in- 
cluding design and development. Provided it is within 
the current needs of the Services, Government should 
procure a pilot quantity of any equipment that appears 
to have a good chance of military use. 

The Committee believes that military liaison with 
industry is essential. This should be established by 
geographical areas rather than by individual plants. 
Industry needs military liaison officers to interpret Gov- 
ernment’s requirements for its benefit. 

By mobilization planning that considers the electronics 
equipment industry as a whole and not as individual 
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TO 
SOLVE YOUR 


ATTENTION PURCHASING AGENTS 


Consult INSULATION (as many manufacturers 
are doing) for study and comment on 
your custom-molded housing . . . for 
production in quantity for your branch of 
industry! Send prints for prompt quotes! 


SUE UE Ua 
Custom Molders of Plastics for Industry 
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RHEOSTATS 


Finer Control, Smoother 
Control and Longer Life 


because of solid 
rectangular contacts 


The greater number of solid rectangular contacts gives 
Ward Leonard multi-step rheostats finer control with 
smoother contact arm operation—and with all the ad- 
vantages of the Vitrohm construction. 

The solid metal contacts, connected to the resistance 
element by a patented Ward Leonard method and em- 
bedded in vitreous enamel—assures a mechanically and 
electrically perfect joint for long and constant service. 

Write for Rheostat Catalog. Ward Leonard Electric 
Co., 63 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
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OF IMPORTANCE TO THE 
ELECTRICAL INDUSTRY 


hickers Magnetic Amplifier 


VICKERS ELECTRIC DIVISION, Vickers Inc., 
Announces a complete Research and Development 
Section available for your technical problems in 
relation to the following— 


MAGNETIC AMPLIFIERS 
MAGNETIC AUDIO AMPLIFIERS 
STATIC VOLTAGE REGULATORS 

STATIC MOTOR SPEED CONTROLS 
POWER SATURABLE REACTORS 
lef a 2 
aalehiel tesa ama e 8: 
SERVOMECHANISMS 
MAGNETIC FLUID CLUTCHES 
SPECIAL MOTORS AND GENERATORS 
TRANSFORMERS + ARC-WELDERS 


CONTROLLED POWER RECTIFIERS FOR 
ELECTRO-CHEMICAL PROCESSES 


The fundamental schemes employed in many of the 
above involve general use of tubeless amplifier circuits 
—Magnetic Amplifiers. 

For information regarding application of the above 
relative to your reqairements, you are cordially in- 
vited to consult our Engineering Department. 


ry g& e 
YY % 


VICKERS 21 p? ELECTRIC 
rvigio* 


DIVISION 


1815 LOCUST ST. ST. LOVIS 3, MISSOURI 
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companies, the following results should be accomplished: 

1. Operation of a majority of the electronics industry 
for military production under a well defined and co- 
ordinated plan. 

2. Each prime contractor would have a well staffed, 
well organized military department, susceptible to rapid 
expansion at short notice. 

3. Each prime contractor would become experienced 
in design, development and manufacture of military 
equipment, in proportion to its ability to contribute. 

4. By mutual agreement, each prime contractor would 
be responsible for specified other companies to be used 
as subcontractors, thus placing responsibility for educa- 
tion of these other companies in the most experienced 
hands. 

5. The capacity of the industry for military procure- 
ment would be determined at a minimum of cost. 

6. Timely correction of deficiencies in capacity dis- 
closed by comparison of requirements with existing 
facilities could be instigated by the Services. 

7. Materials, manpower and skills would be made 
available for immediate industrial mobilization. 


Appendix 


In the appendix to the report, which largely deals 
with methods of determining productive capacity, the 
electronics industry is divided into three broad cate- 
gories: End equipment manufacturers, who design, de- 
velop and deliver the final apparatus; parts suppliers, 
and raw material suppliers. 

A well-balanced electronics manufacturing operation 
must encompass research and devolpment, production 
development, pilot runs and production in order to 
make a worthwhile contribution. A balanced represen- 
tative load might be as follows: 


Contract Per Eng’r’g Per 

Value Cent, Type of Contract Content Cent 
$ 100,000 10 Research and 

development $60,000 60 
Production de- 

velopment 

and pilot runs 62,500 25 
Production 58,500 8-10 





250,000 25 


650,000 65 


$1,000,000 


The broad categories under which electronic equip- 
ment is produced break down as follows as regards per- 
centage of the procurement dollar: 

1—Management, engineering and 

administrative services — 24 per cent 
2—Materials and parts —-— “4” ®* 
3—Assembly, testing, packing and 

shipping mo (Ee 

Management, engineering and administrative services 
typically break down into five classes of work requiring 
professional and highly skilled personnel : 

1—Corporate and supervisory 

management and administrative 

service — 12.3 per cent 
2—Development engineering — 38 ” ” 
3—Mechanical engineering and 

drafting — 3.6 
4—Books and publications — 12 ” 
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FIRST IN RESISTANCE WELDING 


BENCH WELDERS 


Federal Series 


BA BENCH WELDERS 


EDERAL Series BA Bench Welders are 
rugged, reliable production machines 
designed for high-speed, low-cost operation. 


Production-minded manufacturers prefer 
Federal’s compact construction, feather- 
touch controls and instant and positive 
action, which greatly reduces operator 
fatigue—assures better workmanship at a 
lower per unit cost. 


Series BA Bench Welders are available 
on short delivery in 5, 10, 15, 20, 30 and 50 
KVA capacities. If you would like to know 
more about the popular BA Series write 
for Bulletin No. 4860. 


Federal maintains the largest and most com- 
plete experimental laboratories in the resist- 
ance welding field. If you have a problem 
that in any way concerns welding, be sure 
to consult Federal—tfirst in resistance welding. 


Resistance Welders for Every Application « Presses from 50-Ton OB! to 2000-Ton Double Action 


- fedeval— 
WELDERS 
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Hermetically sealed units for 
enclosure of midget and indus- 
trial control relays. Plug-in or 
solder lug terminal type up to 4 
PDT. Any ADVANCE relay can be 
furnished in hermetically sealed 
containers on special order. 


Tamper-proof and protected from dust, 
moisture, oil or fungus. Failure - proof 
against arcing, or condensation in low 
atmospheric pressure of high altitudes, 
ADVANCE relays maintain their original 
efficiency under conditions that soon ruin 
or dangerously impair other types of 

relays. * Built to Army and Navy 
specifications on request. 
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Write for catalog of 
complete relay line. 


RED? 


have been in the fractional 


OVERPOW 


Does the product you manu- 


facture have exactly the right 
power unit . . . not too much 
(which adds needless ex- 
pense) nor too little (which 
makes selling against com- 


horse power electric motor 
business since its infancy and 
will recommend and build 
the right motor fou you 
at a competitive price. 
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5—Project engineering 


— 3.1 per cent 


Materials and parts requirements have been broken 
down into two lists, one representing essential electronic 
components and fabricated parts tabulated from a cross- 
section of finished electronic equipment (see below), 
and second, raw or semi-fabricated materials. 


Electronic Components and Fabricated Parts 


Castings and forgings, metal 

Extruded and spun parts, 
metal 

Formed parts (stamped and 
punched) metal, plastic 

Molded parts: carbon, 
graphite, powdered iron 
and glass, bonded mica 

Machined parts: metal, plas- 
tic 

Sheared, bent and welded 
parts, metal 

Woven parts: wire, linen, 
nylon 

Rolled parts: 

Printed 
plastic 

Etched and engraved parts: 
metal, glass 

Chemicals: adhesive, insu- 
lating materials, wax and 
oil base cleaners, dehydra- 
tion 

Gases: freon, nitrogen, oxy- 


metal, plastic 
material: paper, 


gen, acetylene 

Abrasives 

Finishes: plated, painted, 
rust-resistant, dipped 

Packing : wood, paper, fibre, 
metal 

Test equipment, mechanical 
and electrical 

Capacitors: ceramic, paper, 
mica, air, electrolytic 

Crystals: quartz, germani- 
um, silicon 


Connectors 

Counters 

Hardware: nuts, bolts, 
screws, lugs, terminals, 
clips, clamps, washers 

Fans and blowers 

Microphones 

Magnets 

Meters 

Motors 

Batteries 

Sockets, tube, fuse and dial 
light 

Resistors, carbon and wire- 
wound 

Tools, hand and power 

Switches 

Relays 

Speakers 

Optical and 
material 

Wire and cable 

Vibrators 

Transformers and inductors, 
iron-core, metal encased 

Transformers and inductors, 
air-core, metal shielded 

Solder 

Rubber and _ plastic parts, 
rolled and sheared 

Rubber and plastic parts, 
molded and extruded 

Ceramic parts, molded and 
machined 

Glass parts: molded, ex- 
truded and spun 


photographie 


EDITORIAL INDEX for 1948 


An index of the editorial content of 


ELECTRICAL MANUFACTURING throughout 
1948, comprising Vols. 41 and 42, has 
been prepared and will be supplied upon 


request addressed to the Editor. 


The Index comprises two independent 


petition difficult. in today’s listings—subjects and authors—both ar- 


buyers’ market)? 
If you’re in doubt, call Ruetz 
right away. Our engineers 


ranged alphabetically. It facilitates the 
use of the publication for reference pur- 


Ruetz quality fractional horse 
power motors are used in small 
appliances, automatic vendors, 
dental engines. Available with 
flexible shaft adapter. Write, 
call or wire. 


RUET2Z MANUFACTURING Co. 


1600 JUNCTION AVENUE ° RACINE, WISCONSIN 


poses and should be available wherever 
copies of the 1948 issues are preserved. 
Copies of the indexes for 1945, 1946 


and 1947 are also still available. 





ELECTRICAL MANUFACTURING 









nie 
SS- 


), 


Sa 


that depends on 
















FEISS 





aWitzwiiioiian method of drilling 





microscopic holes 





Until now, precision drilling of extremely small diameter 
holes (such as .0016” dia.) has been manually controlled. 
Even with highly skilled operators, however, drill breakage 
has been frequent—resulting in waste of time and effort, 
and damage to work and equipment. 

But now comes the revolutionary Microdrill. Relying on 


a sti 4 sensitive electronic circuits, instead of the human senses of 
Pinger. feeling and sight, it operates infallibly and precisely by 
Commie ___ means of remote electric controls. 
— Heart of the drill press is a spring-loaded Nichrome V 
pil wire which, when heated electrically, expands, thereby 
ph = i lowering the drill spindle. Conversely, when heating current 
ic cian a. is decreased, it contracts and raises the spindle. Electronic 


X- 





Stainless steel.z< a 
spindle and collet 


High coefficient of linear expan- 
sion of Nichrome V permits maxi- 
mum vertical movement of spindle 
with shortest possible length of wire. 

High tensile strength of Nichrome 
V permits use of a spring large 
enough to furnish sufficient force 
to drive spindle down. 

High heat-resistance of Nichrome 
V permits heating wire to 1700°F. 
without permanent elongation— 
affording substantial drill feed 
range. 

High specific resistance of Nich- 
rome V minimizes heating current 
required. 




























control of the heating current effects extremely smooth 
vertical travel, the drill being raised or lowered at a pre- 
cisely adjustable rate. 

Holes as small as .0016” in diameter are drilled with 
utmost ease—drill breakage reduced to a negligible mini- 
mum. Time is saved. Costs are cut. 

Says the manufacturer, Teletronics Laboratory, Inc., 
Westbury, N.Y.: ‘“‘The wire used in the Microdrill must 
have a high coefficient of linear expansion, high tensile 
strength, high specific resistance—and must be able to 
retain its physical and electrical properties at high tempera- 
tures. We know of no other wire as suitable for our purpose 
as Nichrome V.”’ 

If you, too, have a product-performance problem, why 
not consult with us. In addition to Nichrome and Nichrome 
V, we make over 80 alloys for the electronic and electrical 
industries. One or more of these may be what you are 
looking for. 


LC 
>—llCOCOOROS 





*Nichrome is manufactured only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 
















Build more “‘SELL’’ into your product with 
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Place paper in Donald’s bill, press the button, and Donald zips through his work. 





To add sales appeal to this interesting product— Universal Novelties equipped this 
appealing toy with a General Electric Flamenol* cord set. 

Good-looking, hard-wearing Flamenol cord sets add style and eye appeal to cord- 
equipped products—tangible evidences of high quality—the extras that make a product 
stand out on the dealer’s counter. 


























The Flamenol cord set’s smooth, thermoplastic insulation cleans with a quick wipe. 


The plug construction makes for easy gripping. And these cord sets carry one of 





America’s best known names—the confidence-inspiring General Electric trademark. 

For more information on General Electric Flamenol cord sets, contact the G-E 
accessory equipment representative in your area, or write to Section Q43-322, Con- 
struction Materials Department, General Electric Company, Bridgeport 2, Connecticut. 
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G-E components 


THE G-E TAG provides extra sales 
help for products equipped with the 
General Electric Flamenol cord set. 
The big, General Electric mono- 
gram on this tag—and the brief de- 
scription of the cord set—give a 
good sales talk for your product 
right at the point of sale. You can 
arrange to display the General Elec- 
tric tag on every item you equip 
with the Flamenol cord set. Contact 
your G-E accessory equipment rep- 
resentative for details. 


NEW HEATER CORD — From now on 
you'll hear a lot about the amazing 
new General Electric Preen-X 
heater cord. It’s the heater cord 
that has more than ten times the 
abrasion resistance of ordinary 
heater cords—a heater cord that 
has no braid, nothing that can fray, 


FLUORESCENT ACCESSORIES — Build- 
ing a fixture using fluorescents? 
You'll find it pays to choose from 
General Electric’s complete line of 
accessories for a better product, for 
better product acceptance, Famous 
Turret* lampholders and Watch 
Dog* starters—and a wide range of 
standard switches, sockets, and 
lampholders—are all part of the 
General Electric line. 


For further information, contact the 
General Electric accessory equip- 
ment representative in your area, 
or write to Section Q43-322, Con- 
struction Materials Department, 
General Electric Company, 
Bridgeport 2, Connecticut. 


*Trade-mark Reg. U. S. Pat. Off. 
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Industrial Explosive Rivets bare many applications in 
the manufacture of electrical appliances and equipment. 





to time fastening operations 





with Du Pont Hi-Speed Industrial Explosive Rivets 


These Rivets complete fastening 
jobs in a split-second. You need a 
stop-watch to time the operation! 
What’s the secret? None. Du Pont 
Hi-Speed Industrial Explosive Riv- 
ets are an improved design. They 
are set in a fraction of a second. 


The Rivets are placed in the holes 
... don’t worry about close hole 
tolerances. Next you place the tip 
of a low-cost electrically heated 
Riveting Iron on the Rivet head— 
almost instantly a minute charge in 
the Rivet shank fires. This expands 
the entire shank and forms a barrel- 
shaped head on the opposite end of 
the Rivet, securely setting it in place. 
That’s all there is to it. No trim- 
ming, no polishing, no after finish- 
ing of any kind. You get a tight-fit- 
ting job every time, and move 
quickly along to the next job and 
the next, and the next. 


Another feature of Hi-Speed In- 
dustrial Explosive Rivets is their ex- 
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tremely wide grip range. Each rivet 
can beused in several different thick- 
nesses of materials (see sketch)... 
simplifies stocking rivets to meet 
varied fastening needs . . . reduces 


inventories ... a big advantage in 


busy shops. 
SSTr 
\_) imide Speed Indus- 
trial Explo- 
sive Rivets cost no more than the 
previous slower-firing type. Why 
not find out how these modern, 
high-speed fasteners can help you 


Du Pont Hi- 


save time and reduce your produc- 
tion costs? In a letter, outline your 
fastening jobs. We'll study them... 
let you know how you can best put 
Hi-Speed Industrial Explosive Riv- 
ets to work on your production 
lines. 


E. |. DU PONT DE NEMOURS & CO. (INC.) 
EXPLOSIVES DEPARTMENT 
WILMINGTON 98, DELAWARE 


Write for Bulletin ‘““M-E” 


Get complete information 
about these time-saving Riv- 
ets now. 





DU PONT 
INDUSTRIAL EXPLOSIVE RIVETS 


A Product of Du Pont Explosives Research 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Guide to Buying 
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@ An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 
Page number of advertisers’ latest advertisements. Write the 
Director, Reader Service, Electrical Manufacturing, if either 
product or company information sought is not found here. 


ADHESIVES ———. eae Bearings,  Inc., eee ap. 508, Grove, Waltham 
ee ee OF Pen, Cae es New Departure Div. General Motors, 

Armstrong Cork Co., 9502 Arch, Lan- worms-Hoffmann Bearings Corp., Dept. BELT DRIVES. See Drives, V-Belt. 

cA, a & Mfc. Co, 900 Fa- (4. Stamford, Conn. BENDERS, BRAKES and SHEARS 
quier Ave., St. Paul 6, Minn. BEARINGS, BALL and ROLLER (For Die-Less Duplicating) 


(Radial and Thrust O’Neill-Irwin Mfg. Co., 309 Eighth Ave. 
ALUMINUM Fafnir Bearing Co., New Britain, Conn. Lake City, Minn. ‘‘Di-Acor.”’ 
Aluminum Company of America, 2179 Gulf federal Bearings Co., Inc., Poughiceepsie, 


Bidg., Pittsburgh 19, Pa. “* — N. Y. BERYLLIUM COPPER (Rod, 8t 
Federated Metals Div., American Smelt- poover Ball and Bearing Co., Ann Tube, Wire) —. rip 


Co., 120 Broadway, Arbor, Mich. rylli : > 
Jack & Heintz Seton fofustries, Ine.. an Corp., Dept. 1E, Reading 1, 


¥. 
ee ee 2055 8S. Ninth, McGill ate,” Co... tne, {alvaratag, Ind ee so P. K., Indianapolis 
AMMETERS. See Instruments. eeristal 1. Conn. eae oie meena ee N. J. 
ANODES, PLATING H, Stamford, Conn. ‘‘Cartridge.” : c Bimotals. 
American Brass Co., Waterbury $9, SKF Industries, Inc., Front & Erie BITS, SCREW AND BOLT. See Socket 


Ave., Philadelphia 32, Pa. Screw Keys & W hes. 
Anaconda Timken Roller Bearing Co., Canton 6, 0. — 


Conn. ° 
Baker and Co., Inc., 113 Astor, Newark BLADES, FAN 
mittens Brass Co., Bridgeport 32, BEARINGS and BUSHINGS, BRONZE  Barber-Coleman Co., Rockford, Ill. 


Conn. (Copper.) Bound Brook Oil- Less Bearin Co., 
Chase Brass Copper Co., Inc., Water- Bound Brook, N. J., ‘‘Bound Brook,” BSLOCKS, PILLOW 
bury 91, Conn. ““Compo.”’ Fafnir Bearing Co., New Britain, Conn. 
du Pont de Nemours & Co., Inc., E. L, Bunting Brass & Bronze Co., Toledo 9, Stermne~Siedtmanen _ a Hamil- 
Electro-Chemicals Dept., Wilmington, 0. ton Ave., Stamford, Conn. 
Del. Chase Brass & Copper Co., Inc., Water- Randall Graphite Bearings, Inc., 609 W. 
Federated Metals Div., American Smelt- bury 91, Conn. Lake St., Dept. 415, Chicago 6, Ill. 
ing ww, Sains Co., 120 Broadway, —— a. ~~ o 8. Ba | SKF indactries, Inc., Front St. & Erie 
ew » Bee Ee . . Ave., Philadelph ' . 
General Plate Div., Metals & Controls  “Leadoyl.” = ae Se, oe 
‘orp., 401 Forest, Attleboro, Mass. Mallory & Co., Inc., P. R., Indianapolis BLOCKS, TERMINAL. See Strips, 
(Silver, Gold.) 8 yen, B Yok m. ate os toe e » an Blocks and Boards, Terminal. 
6 orain ucts v., Gen . 
Handy, & Herman. ow ae eres * BLOWER WHEELS. See Wheels, Fan 
Phosphor Bronze Corp., Devt, 4. = 5 eS (e_ oe Ave., Long and Blower. 
Washington Ave., Philadelphia » =e. slan AS ee A 
““Blephant Brand.” es National Sormetal Go., (ine. 6611 Mette BLOWERS. See Fans and Blowers. 
Revere Copper & Brass, Inc., ve., ev ar 
Ave., New York 17, N. Y. Phosphor Bronze Corp.® Dept. A, 2200 opens. COIL. See Coil Cores and 
Seymour Mfg. Co., Seymour, Conn. Washington Ave., Philadelphia 46, Pa. c 
‘Elephant Brand.” BOLTS. See Fasteners. 
ASBESTOS SLEEVING. See Sleeving Randall Graphite Bearings, Inc., 609 W. 
and Tape, Asbestos. Lake, Dept. 415, Chicago 6, II. BOXES, METAL. See Cabinets, Sheet 


Metal. 
BALANCING MACHINES BEARINGS AND BUSHINGS, 
Dent Rock Island LUBRICANT-RETAINING (Powdered ®8OXES and CRATES, WIREBOUND 
om ae Ge =e, . Metal) See also Containers, Packaging and 


: : Amplex Mfg. Co. Div., Chrysler Corp., Shipping. 
a a, Gn.. P.O. Bor 868, “ot. B. Detroit 81. Mich. Rathborne, Hair & Ridgway Co., 1440 W. 
‘ oe Sh kas Sasing On. Wirebound’ Sar tesetaenes Assn 
BALLASTS FLUORESCENT LAMP. =, Bound Brook. N. J.) will, New Boom 1840, Borland Bldg., Chicago §. 
See Fluorescent Lamp Auriliaries. Castle, Pa. Mi. 


Moraine Products Div., General Motors, BRAKES, BENDING. See Benders, 
BALLS, BEARING Dayton, 0. Brakes and Shears. 
Hoover Ball Bearing Co., Ann Arber, National Molded Products, Inc., St. 


Marys, Pa. BRASS. BRONZE AND COPPER 
Mich. Randall’ Graphite Beari I 609 : 
Industries, Inc., Front & Erie Ave., nee Tepate earings, int.. All Commercial Forms 
eM hiladelphie 32, Pa. W. Lake, Dept. 115, Chicago 6, Ill. (For Wire, See Wire and Cable, Bare) 
Co., 1850 S. 54th Ave., 


Strom Steel Ball American Brass Company, Waterbury 88, 
Cicero 50, Til. BEARINGS AND BUSHINGS, NON- “Conn. “Anaconda” (Also Tobin Bronze, 


Ch i d Seleni 
BASES, MOTOR. See Motor Slide General Electric Co., Plastics Div., i, oe a ae 
Bases. Chemical Dept., BC-11, 1 Plastic Ave., American Nickeloid Co., Peru 3, Ill. (pre- 
Pittsfield, Mass. ‘“Textolite.”’ finished). ‘‘Nickeloid.’’ 
BATTERIES, DRY eienss oo Fibre Co., Wilming- Bridgeport Brass Co., Bridgeport 2, Conn. 
Hh & Co., Inc., P. B., Indianapolis 5 . (Also ‘“‘Duronze” Silicon Bronze and 
moe *“Tropical.”’ = ee Co., Lockland, Cincinnati 15, a anteem SO. as en 
Radio Corp. of America, Commercial - . rist rass Corp., Bristol, in. 
sineering Section 41-BR, Harrison, x. J. aoe & Son, Inc., Joseph T., Chicago, Bunting Brass, and Bronze Co., Toledo 9, 
ite Co., WwW. 64 New York * ronze Bars). 
—N a a3 - Taylor Fibre Co., Norristown, Pa. Chase Brass & Copper Co., Inc., Water- 
Westinghouse Electric Corp., P. O. Box bury 91, Conn. 
BATTERY ELIMINATORS. See Power 868, Pittsburgh 30, Pa. Driver Co., Wilbur B., 150 Riverside 
a BEARINGS, FLEXIBLE (Rubber Federai a Metals’ Di > santten’ Gui 
. ul ° ‘ederate etals Won merican Smeit- 
BEARINGS, BABBITT backed) ing & Refining Co, 120 Broadway, 
johnson Bronte Co., 570 8S. Mill, New New York, N. Y. 
JeGastle, Pa. Steel or ‘Bronzed Backea, “Pd Mie. Co., Erie, Pa. Hussey & Co.. C. G., Pittsburgh, Ps. 
Moraine Products Division of General BEARINGS, NEEDLE Ilsco Copper Tube & Products, Inc., Cin- 
Motors, Dayton, 0. (Steel-Backed.) cinnati 27, O. (Copper Tubing). 
McGill Mfg. Co., Inc., Valparaiso, Ind. johnson Bronze Co., 570 8. Mill, New 
BEARINGS, BALL (Miniature) 


Castle, Pa. (Bronze Bars). 
Landis & Gyr, Inc., 104 Sth Ave, New SELLOWS, METALLIC Revere Copper & Brass, Inc., 280 Park 
York 11, N. Y. Clifford Mfg. Co., Div. of Standard- Ave., New York 17, N. Y. 
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BRAZING ALLOYS, SILVER 
7 & Co., Inc., 118 Astor, Newark §, 


° Oe 

Callite Tungsten Corp., 547 — 89th, 
Union City, N. J. 
Chase Brass & Copper Co., Inc., Water- 
General Biate Di Metals d Controls 
enera e es als an 

Corp., 401 Forest, Attleboro, Mass, 
Handy & Harman, 82 Fulton, New York 
7, N. Y. “‘Easy-Flo,”’ ‘‘Sil-Fos." 
mers Co., Inc., P. K., Indianapolis 


. Ind. 
Makepeace, D. E., Co., Attleboro, Mass, 
BRAZING DISCS, RINGS and 
WASHERS 


American Brass Co., Waterbury 88, Conn 

Westinghouse Electric Corp., P. 0. Bay 
868, Pittsburgh 30, Pa. 

ae & Seem, 82 Fulten, New Yor 


BRONZE. See Brass, Bronze & Copper; 
also Phosphor 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carben Co., 3450 8. 52nd 
Ave., Cicero 50, Ill. ““BBB.”’ 

Morganite, Inc., 330 
Island City 1, N. Y. 

National Carbon Co., Inc., Dept. EM, 9 
E. 42nd, New York 17, N. Y. 

Speer Carbon Co, St. Marys, Pa. 
**Muftifiex."* 

Stackpole Carbon Co., St. Marys, Pa. 

Superior Carbon Products, Ine., 9114 
eorge Ave., Cleveland 5, O. 

Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Pa. 


BUSHINGS 
BEARING, see Bearings and Bushings. 
COMPOSITION, see Plastics-Custom. 
FIBRE, see Fibre, Vulcanized. 
GLASS, see Glass, Technical. 
MICA, see Mica. 
PORCELAIN, see Coramics. 


BUTTONS and CLIPS, SNAP 
FASTENER 


United-Carr Fastener Corp., Cambridge 
42, Mass. 

Cuyahoga Spring Co., 10270 Berea Rd, 
Cleveland 2, O. ‘“‘Snap Clip.” 


CABINETS, SHEET METAL (Boxes, 
Chassis, Housings, Panels, Racks, 
Tanks) 


Karp Metal Prods. Co., 211—63rd, Brook- 
lyn 20, N. Y. 

Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, O. 

Riester & Thesmacher Co., 1256 W. 25th, 
Cleveland, O. 

Worcester Pressed Steel Co., 602 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel.” 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR- 
—_— See Harnesses & Assemblies, 
jire. 


CAMBRIC, VARNISHED. See Fabrics, 
Insulating. 


CAPACITORS 


Aerovox Corporation, New Bedford, Mass. 
Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. ‘‘A-MP.” 

Electric Auto-Lite Co., Toledo 1, O. 
Federal Telephone and Radio Corp., Dept. 
F-416, 100 Kingsland Rd., Clifton, 


N. J. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
“*Lestrofilm.”’ 

a © Co., Inc., P. R., Indianapolis 
. Ind. 

Sangamo Electric Co., Springfield, Tl. 

Sprague Electric Co., North Adams, Mass. 

Stackpole Carbon Co., St. Marys, Pa. 


CARBON AND GRAPHITE: (Contacts, 
Electrodes Anodes, Bearings, Discs, 
a Plates, Plungers, Rings, Seals, 
ete. 

(See also brushes: Carbon, Graphite, 
Metal-Graphite) 

Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Tl. “BBB.” 

Morganite, Inc., 8302—48th Ave., Long 
Island City 1, N. Y. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 


CASTINGS, ALUMINUM. See also Cast- 
ings, Die. 


Aluminum Company of America, 2179 Gult 
Bldg, Pittsburgh 19, Pa. ‘‘Alcoa.’’ 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Permold Co., 800 W. Liberty, Medina, 0. 


CASTINGS, BRASS, BRONZE, COPPER 


Allis-Chalmers Mfg. Co., 937A S. 70, 
Milwaukee 1, Wis. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. 

Saiieey | & Co., Inc., P. R., Indianapolis 
, Ind. 

Phosphor Bronze Corp., Dept. A, 2208 
Washington Ave., Philadelphia 46, Pa. 


CASTINGS, DIE 


Aluminum Company of America, 2179 Gulf 
Bldg., Pittsburgh 19, Pa, (Aluminum) 


ELECTRICAL MANUFACTURING 





MARCH 1949 


ELECTRICAL DEVICES 


—Choice of America’s leading manufacturers of 
washing machines, electric ranges, automobiles, 
record players and other machines that must satisfy 
millions of customers. 


If you want to find out how good or how bad your product is, 
just sell it to the general public. Whether it be a washing 
machine or an automobile you'll find out—but quickly! 


For a machine is only as good as its parts. If any of those 
parts fail to perform as expected or wear out before their 
appointed time, your customers will soon tell you about it— 
and their friends and neighbors, too! 


That’s why many of America’s leading manufacturers insure 
public acceptance in advance by specifying SORENG electrical 
devices— the kind they can be swre of. Soreng production line 
prices are a big help, too. For further information, write for 
Circular M93. 


QORENG ‘tention 


MAIN PLANT ¢ 1901 CLYBOURN AVENUE, CHICAGO 14, ILLINOIS 
BRANCH PLANT © 231 STONE STREET, FREMONT, OHIO 
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Why KOH-I-NOOR? Because it's professionally designed, 
and manufactured by the most modern type of machinery to 
meet the most exacting requirements. Uniform, accurate 
grading in all 17 degrees. Long Wearing. Unsurpassed 
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AT ARTIST SUPPLY DEALERS and STATIONERS 
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Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc.) 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. (Aluminum & Zinc) 

Yew Jerme> Zim Cv. vv brivm, New 
Yo Y. (Zine Die Casting 
Alloys.)” 


**Horsehead.’ 
SASTINGS, GRAY IRON 
‘aton Manufacturing Company, 
Division, 9771 French Kd., 
Mich. 
clectrie Auto-Lite Co., Toledo, O. 
Vheiand Co., Foundry Div., Chattanooga 
2, Tenn. 


Foundry 
Detroit 13, 


SASTINGS, PRECISION (Lost-Waz 
l’rocess) 

Allis-Chalmers Mfg. Co., 937A S. 70, 
Milwaukee 1, Wis. 

aternational Nickel Co., 67 Wall, New 
York 5, N. Y. (Nickel and Alloys.) 
“*Inco,"’ “‘Inconel,”’ ‘*Monel.*’ 


‘ATHODE RAY TUBES. See Tubes, 
Cathode Ray. 


“EMENT, CERAMIC 


sauereisen Cements Co., 
Pittsburgh 15, Pa. 
‘itanium Alloy Mfg. Co., Div. 
Lead Co., 111 Broadway, 
~~ nen” 


1642 Sharpsvurg, 


of Nat. 
New York, 


CEMENT, INSULATING AND SEALING 

Ambroid Co., 304 Franklin, Boston 10, 
Mass. 

Rekolite Corn... Url af Union Carhide & 
Carbon Corp., Dept 15, 30 E. 42nd, 
New York 17, N. Y. 

duPont de Nemours Co., E. L., 
Div., Wilmington, Del. 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Maas & Waldstein Co., Newark 4, N. J. 

Titanium Alloy Mfg. Co., Div. of Nat. 
ats 111 Broadway, New York, 


Finishes 


CERAMICS 
Electrical Porcelain (A 
Refractory Porcelain (B 
Steatite (Lava) (Cc 
Zircon Porcelain D 


( 

Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, O. (A). 

American Lava Corp., Chattanooga 5, 
Tenn. ‘‘ALSIMAG.”’ (C). 

Ceramic Specialties Co., 444 W. Sixth, 
East Liverpool, O. (A). 

Colonial a Co., 907 Grant, Akron 
11, O. (AB 

General Gaminkce & Steatite Corp., Keas- 
bey, N. J. (AC). 

Mlinois Electric Porcelain Co., 
Till, (A). 

— Porcelain Corp., Knoxville 1, 
(A). 

Louthan Mfg. Co., 2000 Harvey Ave., East 
Liverpool, O. (ABCD) 

New Jersey Porcelain Co., New York Ave. 
& Plum, Trenton 5, N. J. (AB). 

Porcelain Products, Inc., 422 W. San- 
dusky, Findlay, O. (A). 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A). 

Star Porcelain Co., 41 
Trenton 9, N. J. (ABC). 

Steward Mfg. Co., D. - Chattanooga 1, 
Tenn. ‘‘Lavite.”’ (C) 

Stupakoff Ceramic M 5 Co., Latrobe, Pa. 
“Insulcon.”” (ABCD 


) 
) 
) 
) 


Macomb, 


Tenn. 


Muirhead Ave., 
) 


Titanium Alloy Mfg. te. Div. of Nat. 
Lead Co., 111 Broadway, New “York, 
x. @ “nee” 6). 

Universal Clay Products Co., 1540 E. 
First, Sandusky, O. (A). 
Westinghouse Elec. Corp., P.O. Box 868, 
Pittsburgh 30, Pa. (A). 

CHROME NICKEL ALLOYS. See Re- 
sistance Alloys. 

CIRCUIT BREAKERS 
Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

General Electric Co., Section E668-67, 


\pparalus Wept., Schenectady 5, N. Y. 
feinemann Electric Co., 99 Plum, Tren- 
ton. N. J. 
ittelfuse, Ine., 4761 
Chicago 40, Tl. 
= D Co., 6060 Rivard, Detroit 11, 
j Mich, 
Vestinghouse Elec. Corp.. P. O, Box 868, 
Pittsburgh 30, Pa. "De-ion.’ 


Ravenswood Ave., 


SLAMPS, GROUND 


surndy Engineering Co., 107 
Blvd., New York 54, N. . 
!lseco Copper Tube & Products Co., Cin- 
cinnati 27, O. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 


SLAMPS, TEST 


Burndy Engineering Co., 
Blvd.. New York 54, N. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

| Mueller Electrie “Co., 1583 E. Sist, Cleve 

' land, O 


| CLEANING COMPOUNDS, METAL 


Oakite a Inc., 18H Thames, New 
York 6, N. Y. 


CLIPS, SNAP. 
Snap. 


Bruckner 


107 Bruckner 
= 


See Rings, Retainer & 


CLOTH, INSULATING. See Fabrics, In 
sulating. 


CLOTH, TRACING. 
& Paper. 





See Tracing Clot 








CLUTCHES 
Masongs Corp., 106 W. 4th, 
Mercury Clutch Div., 
Products, Ine., 1201 
8.W., Canton 6, O. 


COAXIAL CABLE. 


Elmin, 
Autom 


atic 
Camden yoy 





See Wire and Cable, 


Insulated. 

COIL CORES AND FORMS (See aln 
Ceramics; Tubing, Paper.) 

Paramount Paper Tube Corp., 612 Lafg 
ette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, i. 

Stackpole Carbon Co., St. Marys, Ps 


(Screw-Type, Molded Iron). 


Central Ave 






COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., Ne» 
Haven 14, Conn, 

Anaconda Wire & Cable Company, 
Broadway, New York 4, N. Y. 

Cambridge Thermionic Corp., 453 Coneorg 
Ave., Cambridge 38, Maas. 

Comar Elec, Co., 3148 N. Washtenaw Ave,, 
Chicago 18, Il. 

Coto-Coil Co., Inc., 65 Pavilion Ave 
Providence 5, R. I. 

Dano Electric Co., 93 Main, Winsted 
Conn. 

Davis & Co., Inc., Dean W., 1006 Firn 
Kentland, Ind. 

Electric Auto-Lite Co., Port Huron, 

Federal Telephone and Radio Corp., 
ey 100 Kingsland Rd, Cliftes 

General Electric Co., Section E668- ¢. 
Apparatus Dept., Schenectady 5, N. 

Gramer Company, 2734 N. Pulaski Rood 
Chicago 39, Ill, ‘‘Gracoll. 

Kurman Electric Co., 35-18 387th, Long 
Island City 1, N. Y. 

Nothelfer Winding Laboratories, uo Albe- 
marie Ave., Trenton 3, N. J. ““H-W-L”" 

Radio Corporation of America. Comme 
cial Engineering, Section 41BR, Harri- 
son, N. J. 

Solar Electric Corp... 
Warren, Pa. 

Wheeler Insulated Wire Co., 1202 E, 
Aurora St., Waterbury 91, Conn. 

COIL WINDING MACHINES 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Iii. 

P. O. Box 160 


Universal Winding Co., 
Providence 1, R. I. 


COMMUTATORS 


Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15, 0. 

Nippert Electric Products Co., 17589 W 
en (Columbus 16, O. Box 1903. 

Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


COMMUTATOR SAWS and SLOTTERS 


Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Ill. 


COMPOUNDS, SEALING. See Come, 
Insulating & Sealing also Waxes and 
Compounds. 


—aAmmeoOnnwn FB 


P. 0. Ba 


COMPOUNDS, 
nishes, 


VARNISH. See Var 
Compounds and Resins. 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 1504 N 
Fourth, Harrisburg, Pa. “A-MP.” 

American Brass Co., Waterbury 88, Com 

Buchanan Electrical Prods. Corp., 1390 
Central Ave., Hillside, N. o. 

Burndy Engineering Co., eT 
Bruckner Blvd., New York 54. oN. Ki 
Cannon Electrical Development Co., Dept. 
B-118, 3209 Humboldt St., Los ‘Angeles 

31, Calif. 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. 

Federal Telephone and Radio Corp., Dept 
F-416, 900 Passaic Ave., E. Newark. 
N. J. 


General Electric Co., Sestion Q39-222, 
Construction Materials Dept., Bridge- 
port 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Ill. 

Illsco Copper Tube & Products, Inc., Cia- 
cinnati 27, O. 

Krueger & Hudepohl, Third & Vine St. 
Cincinnati 2, O 

Mines Equipment Co., 4223 Clayton Ave, 
St. Louis 10, 

1300 Soldiers 


0. 

Morse Co., Frank W., 
Field Rd., Boston 35, Mass. 

Scintilla Magneto Div., Bendix Aviation, 
Sales Dept., Sidney, N. Y. 






Sherman Mfg. Co., H. B., 12 Barney, 
Battle Creek, Mich. 
Solar Electric Corp., Central Ave. 
Warren, Pa. 
6 E. 46th, 


Winchester Electranics Co., 
New York 17, N. Y. 


CONTACTORS, MAGNETIC. See Relays 
& Contactors. 


CONTACTS AND CONTACT POINTS 
Baer Co., Inc., 113 Astor, Newark 5, 
N 


Brainin Ve % S., 233 Spring, New 
York 1 

Callite Tungsten Corp., 547—39th, Unioo 
City, N. J. 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill, ‘“‘Fasaloy,”” ‘“‘Fastell. 

General Plate Div., Metals and 

Corp., 401 Forest, Attleboro, Mass. 


ELECTRICAL MANUFACTURING 








MODEL D-6 ('/100 H.P.) 
4-pole, shaded pole induction motor. Free 
Speed—1735 R.P.M. Locked Rotor Torque—2% 





> ale L 

all in. oz.—H.P. (at 1400 R.P.M.)—1/100; Dimen- 
sions: 3%” square x 2%” over bearing hous- 

7 ings. Features include dual cooling fans .. . 

_ Pe dynamically balanced rotor . . . self-aligning, 
oiless sleeve bearings. 

New 

rm 

yncor¢ Se 

Ave., i : 

Ave. hd 

_ en haat 

pe er 


feyats 
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Whatever your performance requirements, 
check the features and specifications of these 
tried and proved GI Smooth Power small 
motors— 1/70 H.P. and under. 


Long recognized for their superiority in the 
radio-phonograph industry, each of these 
motors is extremely compact... light in weight 


MODEL C-5 ('/300 H.P.) 

2-pole, shaded pole induction motor. Free 
si § Speed—3370 R.P.M. Locked Rotor Torque— 
iv. § 0.9 in. oz. —H.P.(at 2600 R.P.M.) —1/300; 
os § Dimensions: 2” wide x 3%” long x 27%” high. 
Features include accurately aligned motor 
shaft . . . oiless bearings . . . dynamically 












* § balanced rotor. ; 

x ... designed and built for trouble-free long life. 

a Their cost, however, is surprisingly low. Design 

modifications are available where quantities 

Re warrant production line changes. 

"tn Blueprints or quantity price quotations sent 

cat, immediately upon request. Write, wire or 

= phone today. 

jer 

N 

mb 

a0 

lt 

ent. 

eles 

ter- 

4 MODEL A-5 ('/250 H.P.) 

3 2-pole, shaded pole induction 

ge. motor. Free Speed — 3470 
R.P.M. Locked Rotor Torque 

: MODEL D-10 (1/70 H.P.) —1.2 in. oz.—H.P. (at 2800 

- 4-pole, shaded pole induction motor. Free Speed—1740 R. P.M.) — 1/250; Dimen- 
’ R.P.M. Locked Rotor Torque—4% in. oz.—H.P. (at sions: 24%” wide x 334” long 

~ 1500 R.P.M.)—1/70; Dimensions: 3%” square x 3%” x 2%” high. Features include 

« | over bearing housings. Features include scientifically novel bearing construction 

on, designed air intake ... dual cooling fans . . . dymanically which insures rigid and per- 

«, ) balanced rotor... self-aligning oiless sleeve bearings. manent alignment of motor 

e., shaft . . . oiless bearings... 

bh, dynamically balanced rotor. 

ws 

5, 

. cd) ee ea tis ae 

oo 

‘ie 

ls DEPARTMENTE « ELYRIA, OHIO 


MARCH 1949 255 





















































































For Inverting D. C. to A. C. 

Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 

















New Models New Models 





















AUTO RADIO 






VIBRATORS “A” BATTERY 
A Complete Line of Vibrators . . . ELIMINATORS 
Designed for Use in Standard Vibrator- For DEMONSTRATING AND TESTING 
Operated Avto Rodio Receivers. Built AUTO RADIOS 


with Precision Construction, featuring 
Ceramic Stack Spacers for Longer Lasting 
Ufe. 


New Models . . . Designed for Testing 
D. C. Electrical Apparatus on Regulor 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, Interference-Free Operation and 
Extreme Long Life and Reliability. 



















Quality Products ek 









SAINT PAUL 1 











Teevision & RADIO ‘ay 


MINNESOTA-U.5 A. 


Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. “‘Gibsiloy.’’ 

Makepeace, D. E., Co., Attleboro, Mass. 
6, Ind. 

Mallory & Co., Inc., P. R., Indianapolis 

Stackpole Carbon Co., St. Marys, Pa. 

Superior Carbon Prods., 9114 George Ave., 


Cleveland 5, O. 
Wilson Co., H. A., 105 Chestnut, Newark 


5, N. J. ‘‘Wileo. 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 


Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. “‘Heyco.”’ 


CONTAINERS, PACKAGING and SHIP- 
PING. See also Boxes and Crates, 


Wirebound. 

Gair Co., inc., Robt., 155 E. 44th, New 
York 17, N. Y. 

Gaylord Container Corp., 111 N. 4th, St. 
Louis 2, Mo. 

Hinde & Dauch, 4901 Decatur, Sandusky, 
O. “‘Flexpac,’’ ‘‘Plypac,’’ ‘‘Prepac.”’ 
Rathborne Hair & Kidgeway Co., 1440 W. 

2ist Place, Chicago 8, Ill. 


Union Bag & Paper Corp., Woolworth 
Bldg., New York 7, N. Y. 


CONTRACT MANUFACTURING 


sole Goods Mfg. Co., Manitowoc, 
vis. 


CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Arrow-Hart & ‘Hegeman Elec. Co., Hart- 
ford 1, Conn. 

Electro Switch Corp., 193 Broad, Wey- 
mouth 88, Mass. 

— Electric Co., 300 McKee, Batavia, 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


Contaets. FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. see 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER- 


ATURE. See also Relays, Switches, 
Thermostats. 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

American Relay & Controls, Inc., 4901 
Flournoy 8t., py Til. 

Barber-Colman Il. 


onan oo pany, 153 Bristol Rd., Water- 

jury 

Brown Instrqment Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Edison, Inc.. Thos. A., Instrument Div., 
288 Lakeside Ave., Ww. Orange, N. J. 
Fenwal, inc., 51 Pleasant, Ashland, Mass. 

‘“Thermoswitch.*’ 
Come. cqapeme, 801 Allen Ave., Glen- 
dale 
General Electric Co., Section ae 67, 
Apparatus Dept., Schenectady 5 = 
Hart Mfg. Co., The, 211 a haieens 
Ave., Hartford, Conn. 


Mercoid ., 4213 Belmont Ave., Chi- 
cago 41, Il 

Minneapolis- Honeywell Regulator Co., 

2685 Fourth Ave., 8., inneapolis 8, 


Minn 
Robertshaw-Fulton Controls Co., Young- 


wood, Pa. 
Spencer Thermostat Co., Div. of Metals & 


Controls Corp., 102 Forest St., Attle 


boro, Mass. 
Square D Company, 4041 N. Richards. 


Milwaukee 12, Wis. 


CONTROLS, REMOTE. See Push Button 
Stations; Relays and Contactors. 
Switches. 

CONVERTERS, ROTARY. See Motors. 


CONVERTERS, VIBRATOR. See Vibra- 
tor Converters. 


COPPER. See Brass, Bronze and Copper. 


COPPER, BERYLLIUM. 
Copper. 


CORD and TWINE, ARMATURE and 
CcoIL 


See Beryllium 


Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 66, Il. 
othe ee Company, Schenectady 1, 


Mitchell-Rand Insulation Co., Ine., 5) 
Murray, New York 7, N. Y. 

Varfiex Corp., Rome, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED. 
Cable, Insulated. 


CORD, RESISTANCE LINE. 
sistance Line Cords 


CORD SETS 
American Electric Heater Co., Detroit 2 


See Wire and 


See Re 


Mich. 
Belden Mfg. Co., 4633 West Van Buresa. 
Chicago 44, Ill. 


Cornish Wire Ce., Inc., 15 Park Row. 
New York 7, N. Y. 
Electric Auto-Lite Co., Toledo, O. 





Essex Wire Corp., Ft. Wayne, I: 
General Electric Co., Section Wil. Brig 
Construction Materials Dept., 
‘*Flamenol.”’ 


Interstate Mf f 25 8 
g. ‘orp., 1 ussex Ave 
Newark 4, P 


Mines ee Co., ayton 
a ion ae’ Am, 


Phalo Plastics Corp., 25 Foster, Worees 


a” Abo lis 
- |, Ppliance & Cordset 
ant i. ao, R. I Co, am 
ya ectric Co. 
tucket, R. I. a Bent W, Paw 


United States Rubber Co., 12: venue 
a) Acosta, Sow York 20, Mt ¢ 
estinghouse ae S ’ 
968, Pittsburgh 80, Pa.” oe 


CORES, COIL. See Coil Cores and Form 


CORES, POWDERED 1 . 
dered Metal Products. RON. Geo Pap 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 

Acme Elec. Corp., 352 Water, Cub 
Westinghouse Electric Corp., P. "0. a 
868, Pittsburgh 30, Pa. ‘Hpac 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9502 Lancas- 
ter, Pa. = 


COTTON SLEEVING. See 
Sleeving, Braided Fabric. Tubing ow 


COUNTERS 
Bristol Company, 153 B: 
ae gens. ristol Rd., Water. 
Veeder- Root, Inc., 
Countrol.”” 


COUPLINGS, FLEXIBLE 


Crocker-Wheeler Electric Man — 
o- *, Div. Joshua Hendy Corp., . 


Hilliard Corp., 106 W. 4th, Elmi: . 

Lord Mts. Co., Erie, Pa. (Bonded ‘fine 
er 

Westinghouse Electric Corp., P. 0, 
863, Pittsburgh, Pa. " 7 


CRYSTAL UNITS, QUARTZ 


Cambridge Thermionic Corp., Concore 
Ave., Cambridge 38, Mass. ae 

Federal Telephone and Radie Corp., Dept 

att 100 Kingsland Rd, Clifton, 


nN. 


Hartford 2, Com 


CUPRO NICKEL. See Nickel and Nicks 
Alloys. 


CUSTOM MOLDERS. See Plastics — 
Custom Molders and Estrodae 


DECALCOMANIAS 
Meyercord <->, pest. 7-1, 5323 W. Lake, 


‘‘nicago 44 
Palm, Fechteler & Co., Dept. EM, 290 


W. 42nd, New York 18, N. C 


OIAL LIGHT ASSEMBLIES. See Lights. 
Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 

Etching Co, of America, 1520 Montam, 
Dept. E-11, Chicago 14, IL. 

Mica Insulator Co., Schenectady 1, N. ¥. 


DIE CASTINGS. See Castings, Die. 


DIE CASTING MACHINES 
Hydreslie Press Mfg. Co., 1004 Marie 
Mt. Gilead, O. 


mM Machine Co., 3922 W. Harrison 8. 
Chicago 24, Il. 


DIELECTRIC HEATING UNITS. 8 
High Frequency Heating Units. 


DIES, LAMINATION and 
PERFORATING 


Crescent Tool & Die Company, _ 17% 
Southfield Rd., Lincoln Park 25, Mic 


ona ewan and 
MATERIA 


Eastman am Co., Industrial Pho 
graphic Div., Rochester 4, N. Y¥. 

Keuffel & Esser Co., Hoboken, N. } 
**Paragon.”’ 


ORAWN METAL SHAPES. (See ale 
Stampings, Metal) 

Electric Auto-Lite Co., Toledo 1, 0. 

Worcester Pressed Steel Co., 602 Barber 
Ave., Worcester 6, Mass, “* 

DRILLS, AIR FEED 

Keller Tool Co., Grand Haven, Mich. 


ORIVES, ELECTRONIC 
Federal Electric pntame Co., 50 Paris. 


Newark 5, N. J. 

General Electric Co., Section E676-282, 
Apparatus Dept., Schenectady 5, N. ¥. 
“Thy-Mo-Trol.’ 

Reliance Electric & Engineering | On, 1054 
Ivanhoe Road, Cleveland 10, ok 

Westinghouse Electric Corp., P. Bos 


868, Pittsburgh 30, Pa. tenototrol 


DRIVES, V-BELT 


Allis-Chalmers Mfg. Co., 937A, 8. 10, 
Milwaukee 1, Wis. see 

Dayton Rubber Co., Dayton 1, 

DoALL Company, 254 N. ae 4 
— Plaines, Ill. (Transmissions, 
eys) 

United States Rubber Co., 1230 Avenue # 
the Americas, New York 20, N. Y. 


ELECTRICAL MANUFACTURING 



































99% Personalized Readership 
among the Engineers, Designers 
and Executives responsible 
for the development of all 
electrically operated machines, 
appliances and equipment. 


ISUALIZE a market checker board with more than 
1800 squares...each square representing a different 
type of machine, appliance, apparatus or equipment—all 
electrical in their operation or use. 

Visualize a market comprising all the manufacturers 
of each of these products — from adding machines to 
x-ray equipment, from grills and griddles to lathes and 
locomotives, 

Visualize a market made up of the designers, engineers 
and executives who are responsible for the development 
of all these products, and who select and specify all the 
things that go into their manufacture... materials, metals, 
electrical and mechanical parts, equipment, finishes, etc. 

That is the broad and diversified market you reach when 
your advertising appears in the pages of this publication. 

ELECTRICAL MANUFACTURING strikes a common 
chord among the designers of all electrical products 
because it deals with their basic interests and problems 
...the application of power and control, the integration 
of heat, light, electronics, the specification of all electri- 
cal and associated mechanical elements. 

Through this singleness of editorial policy, the makers 
of all electrical products are merged into a single market 
unit... yours to cultivate for volume sales. 


THE GAGE PUBLISHING COMPANY 


1250 AVENUE OF THE AMERICAS, NEW YORK 20, N. Y 
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WASTE EATS INTO YOUR PROFITS . 


Model A 


Ask for 
C atalog 


chines _ will 


and it’s got a big appetite 
when you drive screws the 
old way, by hand 
stop and think how much 
money you throw away an- 
nually through marred heads | 
and stripped threads. 
no doubt would find 
plenty. Stop the leak NOW. 
Use DETROIT POWER 
SCREWDRIVERS, the out- 
standing machines that do 
a perfect job without dam- 
age to heads or threads . 
and they drive screws at a 
tremendous speed, 
as one a second. Consider 
too what this time-saving 
means. That alone will make 
a DETROIT POWER 
SCREWDRIVER pay for it- 
self. These hopper-fed ma- 
drive standard 
machine screws, sheet metal 
screws, self-tapping screws 
with standard, round, binder, 
fillister or hex heads and 
special heads. 
POWER SCREWDRIVERS 
are furnished in 3 models, | 
one to fit your requirements. 


for estimates 


SE as ti ae 


2817 WEST FORT STREET 
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DETROIT 16, MICHIGAN 


Just 


You 
it’s 


as_ fast 


DETROIT 


Camcear 


Send sample assemblies | 


DUPLICATING MACHINES, DIELESS. 
See Benders, Brakes & Shears. 


DYNAMOTORS. See Motors. 


ELECTRICAL SHEETS. See 
Electrieal. 


ELECTRONIC COMPONENTS. See Spe- 
cific headings. 


ENAMELING SHEETS. See Steel — 
Commercial Forms & Crades. 


ENAMELS. See Lacquers, 
Varnishes, Finishing. 


EXPRESS SERVICES 


Air Express Div., Railway Express 
Agency, 230 Park Ave., New York 17, 


EYELETS 


American Brass Co., Waterbury 89, Conn. 
**Tru-Flange.”’ 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


Steel, 


Enamels & 


FABRICS, ELECTRICALLY CONDUC- 
TIVE 
Co., St. Paul 6, 


Minnesota Mining & Mfg. 
Minn. 


FABRICS, INSULATING 
Tapes) 

Glass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk, ete. (See also Tubing and 
Sleeving, Braided Fabrics; Tape and 
Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Bentley-Harris Mfg. Co., M-31, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘Turbo.’ 
Celanese Corp., 180 Madison Ave., New 

York 16, N. 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Holliston Mills, Inc., Norwood, Mass. 

insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv- 

y “Irv-o-slot,’’ “‘Ivi- 


ington 11, N. J. 
Johns-Manville Corp., 22 E. 40, 


(Sheets and 


Dept. 


bind.’ 
New 
York 16, N. Y. ‘“‘Quinterra.’’ 

Mica Insulator Co., Schenectady 1, N. Y. 
“‘Empire,”’ “Mico.” 

4 Mining & Mfg. Co., St. Paul 
6 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
**Natvar.”’ 

New Jersey Wood Finishing Co., Elec- 
a Insuls ation Dept., Woodbridge 

‘Varslot,”” “V artex.”” 

Owens- a. Fiberglas Corp., ~ Dept. 8&6, 
Toledo 1, O. ‘‘Fiberglas.’’ 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


FANS & BLOWERS 


Emerson Elec. & Mfg. Co., St. 
Mo. 

Fasco Industries Inc., 250 
*Rochester 2, N. Y 

Globe Industries, Ine., 135 Sunrise P!., 
Dayton 7, O. 

Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. 

Robbins & Myers, Fan Div., 
Springfield, oO. 

Si Electric Mfg Oe, 
M nomine Mich 

Tayior Fibre Co., Norristown, Pa. 


FASTENERS. (Bolts & Nuts; Inserts; 
Studs; Pins; Rivets; Screws; Washers.) 


Louis 21, 


Davis, 


Inc., 


Dept. B-2 


Bolts and Nuts 


Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly Nuts 


(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 
Studs, ete. (Cold Upset) (F) 
Spade Bolts (S) 

Allen Manufacturing Co., Hartford 2, 
Conn. (ACF) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 

American Screw Co., Providence 1, R. I. 
(BF), (Cold Heated Screws) 

& Johnson Co., 1495 
d .. Waterville 48, Conn. 
Buttalo Bolt Co., North Tonawanda, N. Y. 


(A) ' 
Burndy Engineering Co., ot Bruckner 
608—18th Ave., 


Thomaston 


Blvd., New York 54, 

Products Co., 

Rockford, Ill.  (F) 
Central Screw Co., 3501 
Chicago 9, Ill. 

Chase Brass & 


AC) 
Clark Bros. Bolt = 


(ABF) 
Continental Screw Co., 


Mass. (AB) 


Shields Ave., 


Milldale, Conn. 
New Bedford, 


Corbin Screw Div., American Hardware 
Corp., New Britain. Conn. (ABF) 

Elastic Stop Nut Corp. of America, 2330 
Vanuxhall Rd., Union, N. J. 

Eleo Tool & Screw Corp., 1916 Broad- 
way, Rockford, Ill. (ABF) 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill. (ABC) 


Lamson & Sessions Co., 1971 W. 35th, 
Cleveland 2, 0. (ABCDF’) 

Milford Kivet & Machine Co., Dept, 
871 Bridgeport Ave., Milford, Gann. (B) 

National Lock Washer Co., Newark, N, J 


(B) 
National Screw & Mfg. Co., 2440 EB. 75th, 
Cleveland 4, 0. (ABCDEF) 
1 aes Screw Co., Keene, N. BH 
Irving. 
ton 11, N. J. (C) 


Parker-Kalon Corp., 200 Varick, Ne 
York 14, N. Y. (AB) 
Progressive Mfg. Co., 44 Norwood, Tor. 
rington, Conn. (ABF) 
Co., Worcester, 


& Prince Mfg. 
Mass. (BF) 

Russell, Burdsall & Ward Bolt & Nu 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Frod- 
ucts Div., Waterville 48, Conn. (F) 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. “Speed Nuts.”’ (D) 

Standard Locknut & Lockwasher, 
311 N. Capitol Ave., Indianapolis 4, Ind 


(Cc) 
Sterling Bolt Co., 219 W. Jackson Blvd, 
Chicago 6, Tl. (ABF) 
Thompson-Bremer & Co., 1636 W. Hub 
bard, Chicago 22, Ill. ‘‘Everlock.”’ (C) 
a 2040 Fultes 


Tinnerman Products, 
Read, Cleveland 13, Speed Nuts.” 
( 

United- Carr Fastener Corp., 91 Ames &t, 
Cambridge 42, Mass. 

Westfield Metal Prods. Co., Dept. 40§ 
Westfield, Mass. 


Painut Company, Inc., 66 Cordier, 


Pins—Cotter (F); Locking and Taper (@) 

Allmetal Screw Products Co., Inc., @ 
Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 9], 
Conn, (F) 

Corbin Screw Div., American Hardwan 
Corp., New Britain, Conn, 

Hobbs Mfg. Co., 26 Salisbury, Worceste 
5, Mass. “‘Lorit.”” (F) 

Hubbard Spring Co., M. D., 525 Centra 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions ae 1971 W. 85th 
Cleveland 2, 0. (F 

National Screw & & Mig, Co., 2440 E. 75th, 
Cleveland 4, 


Pre-Assembied Washers and Screws 
American Screw Co., Providence 1, R, L 
Camear Products Co., 6083—l18th Ave, 
Rockford, Ill. 
Central Screw Co., 3501 8S. Shields, Chi- 
cago 9, Ill. 
Screw Co., New Bedford 


Continental 
Mass. 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 

Elco Tool & Screw Corp., 1916 Broadway, 


Rockford, Ill, 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. 

National Lock Co., Rockford, Ill. 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

New England Screw Co., Keene, N. H. 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi- 
cago 50, Il. 

Russell Burdsall & Ward Bolt & Nut Co, 
Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave, 
Chicago 39, Ill, 

212 W. 


Stronghold Screw Products, Ine., 
Hubbard, Chicago 12, III. 


Recessed Head Screws 


Allmetal Screw Products Co., Inc., 8 
Greene, New York 13, N. Y. 

American Screw Co., Providence 1, RK. L 

Blake & Johnson Co., 1495 Thomastes 
Ave., Waterville 48, Conn, 

Camear Products Co., 608—18th Ave, 


Rockford, Ill. 
Central Serew Co., 3501 S. Shields, Chi- 
Inc., Water 


cago 9, 

Chase Brass & Copper Co., 
bury 91, Conn. 

Continental Screw Co., New Bedford, 
Mass, 

Corbin Screw Div., American Hardware 
Corn., New Britain, Conn. 
Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. 
Harper Co., H. M., 
cago 18, IIL. 

International Screw Co., 
Ave., Detroit 4, Mich. 

Lamson & Sessions Co., 
Cleveland 2, O. 

Milford Rivet & Machine Co., 
871 Bridgeport Ave., Milford, 

National Lock Co., Rockford, Ill. 

National Lock Washer Co., Newark, N. J. 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

New England Screw Co., Keene, N. 

Parker-Kalon Corp., 200 Varick, Five 
York 14, N. Y. 

Pawtucket Screw Co., rua. R. L 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi- 
cago 50, Ill. 

Reading Screw Co., Norristown, Pa. 

=< & Prince Mfg. Co., Worcester, 
ass. 


Russell, Burdsall & rene Bolt & Nut 
Co., ‘Port Chester, N 

Shakeproof, Ine., 2501) N: Keeler Ave., 
Chicago 39, Til. 

Southington Maréware Mfg. Co., South- 
ington, Con 

Sterling Bolt "Oa, 219 W. Jackson, Chi- 
cago 6. Til 

Stronghold Screw Products, i{ne., 212 W. 
Hubbard, Chicago 12. 

Wolverine Bolt. Co., 9685 TGrinnell, Detroit 
13, Mich. 

Rivets 

Allmetal Screw Products Co., 33 Greene, 
New York 13, : a 

Aluminum Co. of America, 615 Gulf 

Bldg., Pittsburgh 19, Pa. ‘“‘Alcoa.” 


2609 Fletcher, Chi- 
9446 Roselaw 
1971 W. 85th, 


Dept. EB, 
Conn, 


ELECTRICAL MANUFACTURING 





BALDOR STREAMCOOLED MOTORS 
are 100% totally enclosed 


...they not only serve applications where 


totally enclosed motors are necessary but they 
also provide complete protection where dust- 
proof, drip-proof, splash-proof and vermin- 
proof motors are essential. 


These motors are sold and serviced nationally in 
more than 200 trade centers. 


BALDOR ELECTRIC CO.«@ St. Louis 
(District Offices in Principal Cities) 
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KLEINS 


HELP YOU KEEP PACE 


with Cough 


PRODUCTION SCHEDULES 


SINCE 
1857 


On production lines a few minutes 
saved on an operation quickly 
mount up into valuable cost-reduc- 
tion dollars. 

By equipping your workers with 
the correct Klein Pliers for the job 
they are doing, you will find that 
work is done more easily, more 
quickly. 

Klein Pliers will reach into con- 
fined spaces—close-fitting jaws 
hold work securely—the sharp 
knivescutcleanly—skin wire easily. 

If you are not already using 
Klein Pliers on your production 
lines, order a few pairs from your 
supplier for tests. 


KLEIN TOOLS 


f= 


KLEIN 


Ask Your Supplier 
The Klein Pocket Tool Guide, showing the Klein 


line and containing useful information, will be 
mailed on request. 


& Sons 


Chicago, HL, U.S.A 


om MLEIN = 


260 


| Serews—Cap 





(H) 
| Camear 


| Corbin Screw  Div., 





Raymond Mfg. Co., Div., 





Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Buttalo Bolt Co., North Tonawanda, N. Y. 

Cc _% Brass & Copper Co., Waterbury 91, 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, IL 

Clark Bros. Bolt Co., Milldale, | Conn. 

du Pont de Nemours & Co., 7. Boe 
Explosives Div., Wilmington —% Del. 

Milford Rivet & Machine Co., Dept. E, 
871 Bridgeport Ave., Milford, Con, 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

Penn Ri-vit & Machine Co., 254 Hunt- 
ington, Philadelphia 83, Pa. 


| Progressive Mfg. Co., 44 Norwood, Tor- 


rington, Conn. 
Reed & Prince Mfg. Co., Worcester, Mass. 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 


| Sterling Bolt Co., 219 W. Jackson Blvd., 


Chicago 6, Ill. 


and Set, 
Self-Tapping (J) 

Allen Mfg. Co., Hartford 2, Conn. (H) 

Allmetal Screw Products Co., 33 Greene, 
New York 13, N. = (H 

Ameria, €15 Gulf 


R. L 
Johnson Co., 1495 Thomaston 
, Waterville 48, Conn. 
Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 
North Tonawanda, N. Y. 


Buffalo Bolt Co., 
Products Company, 608—18th 
Ave., Rockford, Ill. (JH) 


Machine (H); 


Aluminum Company of 
Bldg., Pittsburgh 19, 
American Screw Co., Providence 1, 


Central Screw Co., 3501 S. Shields Ave., 


Chicago 9, Ill. (F) 
Chase Brass & Copper Co., 
bury 91, Conn. 


Inc., Water- 


| (H) 
Clark Bros. Bolt Co. -» Milldale, Conn. (H) 


Continental Screw Co., New Bedford, 

Mass. ‘‘Holtite,”” “Tap.” (HJK) 

American Hardware 
Corp., New Britain, Conn. (HJ) 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. (HJ) 

Harper Co., H. M., 2609 Fletcher, Chi- 


cago 18, Ill. (HJ) 
1971 W. 85th, 


Lamson & Sessions Co., 
Cleveland 2, O. (HJ 

Milford Rivet & Machine Co., Dept. E, 
ay) Bridgeport Ave., Milford, Conn. 

Moore, Inc., George W., 88 Beaver, Wal- 
tham 54, Mass. (H) 

National Lock Washer Co., Newark 5, 
N. J. (HJ) 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

New England Screw Co., Keene, N. H. 


Corp., 200 Varick, New 
. Y. (HJ) “Gear-Grip.” 
Penn Ri-vit & Machine Co., 254 Hunt- 
ington, Philadelphia 83, Pa. 
Progressive Mfg. Co., 44 Norwood, Tor- 
een. Conn. (H) 
Reed Prince Mfg. Co., Worcester, 
RS (H) 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. 
Chicago 39, Ill. ‘8; Nuts.’’ (H) 
Standard Pressed | Steel Co., Box 594, Jen- 

kintown, Pa. ‘‘Unbrako.”’ (H) 
Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Til. (HJ) 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products fe... oy t. EL, 
83 Greene, New York 13, = 
Acsesieted Spring Corp., ‘Briatol: Conn. 


Barnes Co., Wallace, Bristol, Conn. (KL) 

Barnes-Cibson-Raymond Div., Associated 
Spring Corp., Detroit, Mich. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. (KL) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Dunbar Bros Co. Div., Associated Spring 
Corp.. Bristol, Conn. 

— rig Co.; Reliance Div., Massillon, 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
cago 14, Ill. (KL) 

Harper Co., H. a. 2609 Fletcher, Chi- 

Co., 26 Salisbury, Worcester 


cago 18, 
Hobbs Mfg. 
5, Mass. 
Hubbard Spring Co., M. D.. 525 Central 
Ave., Pontiac 12, Mich. (K) 
Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 
1971 W. 85th, 


Lamson & Session Co., 
Cleveland 2, 0. (KL) 

National Lock Washer Co., Newark 5, 
N. J. “Kantlink’’ (L) 

Ohio Div., Associated Spring Corp., Day- 
ton, O. ‘Tangle Proof.’’ L) 

Palnut ponpeny. ar » 66 Cordier, Irving- 


ton 11, N. 
Associated 
Spring Corp., Corry, Pa. L) 
Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Til. (L) 
Standard Locknut & Lockwasher, Inc., 
311 N. Capitol Ave., Indianapolis 4, 


Ind. (L) 
Sterling Bolt Co., 219 W. Jackson Blvd., 
1636 W. Hub- 


Chicago &. Til. 

pson-Bremer & Co., 
bard, Chicago 22. Til. ‘‘Everlock.’’ (KL) 

Wrought Washer Mfg. Co., 2200 8. Bay, 
Milwaukee 7, Wis. (KL) 

FELT 


American Felt Co., Glenville, Conn. 
= Co., 210-U South, Boston 11, 


8. 
Felt Products Mfg. Co., 1536 Carroll Ave., 


Chicago 7, Ill. 
Western Felt Works, 4035-4117 Ogden 


Ave., Chicago 23, Ill 


Keeler Ave., 


FIBRE, PHENOLIC. 
nated. 


FIBRE, eee. 
Rod, "Tubi ng) 


Baer Co., 1 8., 7-11 Montgomery, 


Diamond Fibre Co., N 
13, Delaware. 
Insulation Manufacturers Corp., 565 
shington Blvd., Chicago €. Tl, 
Mitchell-Rand Insulation an Inc., 
Murray, New York 7, N. 
National Vulcanized Fibre ce. wii 
ton 99, Del. Pui a Pe ver ulaat" 
West irgin * y epee, 
Park Ave., z 
site,” Dhosrite . i Krant Board. Board.” 


FILLING COMPOUNDS. See 
Insulating and Sealing, Waxes 
Compounds. 


FILTER ELEMENTS, 
METAL 


Amplex Mfg. Co., Div., Chrysler Cap, 
Dept. B, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., 
Brook, N. J. 

Moraine Products Division, General Me 
tors, Dayton, O. “Porex.’ 


FILTERS, RADIO INTERFERENCE 


Federal Telephone and Radio Corp., Dem 
i 100 Kingsland Rd., Clifta 


Bee Plastics, 


(Beard, 


POWDERED 


Electric Co., Section at 
Apparatus Dept., Schenectady 5 
Mallory & Co,, Inc., P. R., Indtaneek 


6, Ind. 
Sprague Electric Co., North Adams, Man 


FINISHES, PRODUCT. See Lacqun 
Enamels & Varnishes. 


FLEXIBLE CORDS. See Wire and Cabh 
Insulated. 


FLEXIBLE SHAFTING 


Walker Turner Div., Kearny & Troe 
Corp., Plainfield, N. J. 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resistors, Instr 
ment & Radio; See also Capacitors) 


Acme Electric Corp., 352 Water, Cubs 


ee 4 
Arrow-Hart & Heqemen, Electric Co., 18 
Hawthorne, Hartford 6 i 
Chicago Transformer Div., Essex Win 
Corp., 3501 Addison, Chicago 18, TL 
Davis & Co., Dean W., 1006 First, Keat 


land, Ind. 
Slectric Co., Section W11-112, 
General Electric ee 


Construction Materials 
rt 2, Conn. 

Gremer Co., 2734 N. Pulaski Rd, Ch 
cago 39, Ill. 

Jefferson Electric Co., Bellwood, lll. 

Solar Electric Corp., Central Ave 
Warren, Pa. 

Sprague Electric Co., No. Adams, ie 

Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 30, Pa. 


FOOT SWITCHES. See Switches. 


FORGINGS anil 
Aluminum Company of America, 
Bldg. Pittsburgh 19, Pa. (Aluminum) 
American Brass Co., Waterbury 98, 
** Anaconda.’ 
Copper & Brass, Inc., 230 Patt 
=. New York 17, N. Y. (Ne 


ferrous. ) 

Beovill Mfg. Co., Forgings Div., 18 MiD 
Waterbury 91, Conn. (Non-ferrous.) 
FREQUENCY CHANGER SETS. & 

Motors. 


FURNACES. 

FUSE HOLDERS, MOUNTINGS ané 
CLIPS 

New York 54 


Ideal “Industrie, Inc., 1008 Park Ave. 
Sows Capeer Tube & Products, Inc., Cl 
ti 27, O. 

odaem Electric Co., Bellwood, Ti. 

Howard B. Jones Div., Cinch Mtg: Corp. 
2460 W. George, Chicago 18, oa 

Littelfuse, Pi 4761 Ravenswood 
ae. 1300 Soldiers Fist 


Morse Co., Frank Se Vises 
ae Sa "“B., Battle Cred 


Sherman Mfg. m. H. 
Mich. 


FUSES 
Burndy Engineering Co., New York 54. 
N. 


61, 
I’ Electric Co., Section E668 
General ED Dept., Schenectady 5, N. Y 
Jefferson Electric Co., Bellwood, Ti. 
Littelfuse, th. 4761 Ravenswood 
hicago 
Royal’ Electric Co., Inc., Dept. 
Grand Ave., Pawtucket, R. I. we: 
Solar Electric Corp., Central Ave., 
ren, Pa. 
Westinghouse Electric Corp., P. 0. 3 
R68. Pittsburgh 30, Pa. 
FUSIBLE ALLOYS ‘ 
ederated Metals Div., American melt 
“~~ & Refining Co. 120 Broadway. 
if oe a A 


GAGES, TEMPERATURE and VACUUM 
sae — The, Waterbury 91, 

Thos. A., Instrument Dit. 
287 ‘Lakeside Ave., W. Orange, N. 


General 


See Ovens & Furnaces. 


oe Engineering Co., 


w, # 


ELECTRICAL MANUFACTURING 





* i 


TIME SWITCHES = 
Synchronous Self-Starting Motors 


RELAYS * Open or 


write “/aday FOR CATALOG 


Te ahees see eee ees eke 
where dependable performance is 
PC aCe 
DIAMOND SEAL for 
DIAMOND QUALITY. 


por "STATE STREET - MANKATO, MINN, — “STREET - MANKATO, MINN, 


a 


2 | ELECTRICAL FITTINGS 


Div., 


ING 


A dependable source of supply for 
Electrical Terminals, Lugs, Fuse 
Clips, ete. Write today for cata- 
log bulletins, or ask for quotation 
on your requirements. 


H. B. SHERMAN MBG. CO. 
BATTLE CREEK, MICHIGAN 


METAL 
IDENTIFICATION TAGS 


OF EVERY DESCRIPTION 
For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or Stamped 
Markings, as desired. Consecutively numbered tags @ specialty. Blank tags 
for customers who prefer to do thelr own marking. 


Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-912 NEWPORT, KENTUCKY 
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COAST TO COAST 


Our 


Representatives are eager to help you 


solve your heat resisting wire problems. 
Be sure to call them if you need any of 


California 


Ohio 


these products 


—Mr. John B. Tubergen 
1406 South Grand Avenue 
Los Angeles 

—wMr. Gerald G. Ryan 
549 West Washington Bivd. 
ae 

—Mr. H. Q. Gamble 
1836 Euclid Avenue 
Cleveland 


Pennsylvania —— John F. Orsi 


New 


1123 Real Estate Trust Bidg. 
Philadelphia 


York City 


& New Jersey——Mr. James L. Fitzsimmons 


34 Bellevue Avenue 
Belleville, New Jersey 


Let Lewts 
Butld The Wire For You 


Send your electronic control, communications or appliance wir- 
lag specifications for a recommended solution by our engineers. 


FOR A TRIAL ORDER OR A CARLOAD consul? 


ad pie a aL a oR 


NAUGATUCK CONNECTICUT 


MULTIPLE 


ARM 
RELAY 


SOLVES 


youR 


A compactly designed relay 
for multiple circuit switch- 
ing. No more space required 
for any contact arrangement, 
utilizing up to 18 arms. 


Ask for Bulletin 50-2 


and MANUFACTURING TST 


154 WEST 14th ST NEW YORK 11, N. Y 





N-W-L custom Bult 
TRANSFORMERS 


N-W-L: custom BUILT TRANSFORMERS 
are meeting the unusual and special re- 
quirements for Electronics, Research, In- 
strument Makers, and Electrical and Me- 
chanical Manufacturers. 


If it’s within 10 volt amperes to 300 
KVA and between 15 to 400 cycles and air 
cooled, let N*WeL-* quote you on your spe- 
cial requirements, whether the quantity is 
one or a hundred. 


Over 25 years of “Know-How” in 
the business of Custom Transformers 
for special or individual applications. 


NOTALLFER 


WINDING LABORATORIES 


11 ALBERMARLE AVE. TRENTON 3, N. J. 


General 


| Electric Auto-Lite Co., _ 1, O. 


Stokes Machine Co. Tabor 


o., F. 
Rd., Philadelphia 20, Pa.” 
GALVANOMETERS. 


GASKETS 


Armstrong Cork Co., 9502 Arch, Lancas- 

om. a (Cork and Rubber Composi- 
ons. 

Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7, Ill. 

Garlock Packing Co., Palmyra, N. Y. 

General Elec. Co., Chemical Dept., Plas- 
ties Div. (BG-11), 1 Plastics Ave., 
Pittsfield, Mass. ‘‘G-E Silicone.’’ 

United States Rubber ©o., 1230 Avenue of 
Americas, New York 20, N. Y. 


See Instruments. 


GEARMOTORS. See Motors. 


GEARS and PINIONS, METAL 


Amplex Mfg. Co., Div. Greveies Corp., 
Dept. B, Detroit 31, ich 

Gear Specialties, 2635 W. Medill 
Chicago 47, Ill. 


Ave., 


| Perkins Machine & Gear Co., Circuit Ave., 


Springfield 2, Mass. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 

Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 80, Pa. 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre, Vulcanized; Plastics 


GENERATORS. 


GLASS-BONDED MICA 


General Electric Co., Plastics Div., 
Chemical Dept. (BC-11), 11 Plastics 
Ave., Pittsfield, Mass. (GE-Mycalex.) 


GLASS-FIBER, YARNS, CLOTH and 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 
Stupakoff Ceramic & Mfg. 
Pa. ‘‘Kovar.”’ 


See Motors. 


Co., Latrobe, 


GLASS TECHNICAL 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire). 


Plate Div., Metals & Controls 
Corp., 401 Forest, Attleboro, Mass. 
Secon Metals Corp., 228 E. 45th, 


York 17, N. Y. 
joe Seen. New- 


New 


Wilson Co., H. A., 
ark 5, N. J. ‘°*Wilee. 


GRAPHITE. See Carbon and Graphite. 


GRIPS and CLAMPS, STRAIN RELIEF 
Heyman Mfg. Co., a Ave., 


Kenilworth, N. J. 
Walker Co., George, 118 Amsterdam 
**Gripmaster.”’ 


Ave., Passaic, N. J. 
HARNESS and ASSEMBLIES 
WIRE 


Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill. 
1711 W. Hubbard, 


Drake Mfg. Co., 
cago 22, Ill. 

Electric Auto-Lite Co., Port Huron, 

Monticello, Ind. 


Mich. 

Essex Wire Corp., 

Federal Telephone & Radio Corp., Dept. 
E-216, 900 Passaic Ave., E. Newark, 


Chi- 


Q39-222, 
Bridge- 


Electric Co., Section 
Materials Dept., 
“*Flamenol.”’ 

Interstate Mfg. Corp., 137 Sussex Ave., 
Newark 4, N. 

Mines Equipment Co., 4215 Clayton Ave., 
St. Louis 10, Mo. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass 

S & Appliance & Cord Set Co., 195 
Weedon, Pawtucket, R. I. 

Riverside Mfg. Co., 200 So. River, Ypsi- 
lanti, Mich. 


HEATING ELEMENTS and UNITS 
Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 
Electric Heater Specialty Co., 55 E. 8th, 
New York 3, a 
Electro-Therm Inc.. 8010 Georgia Ave., 
Silver Spring, Md. 

Section E668-67, 

a. ir. 


General Electric Co., 
Apparatus Dept., Schenectady 5, 

a. ae Co., 282 Windsor, Hart- 

or 


N. J. 
General 
Construction 
port 2, Conn. 


| Heri Duty Elec. Co., Milwaukee 1, Wis. 


Lewis Engineering Co.. Naugatuck, Conn. 
Resistors, Inc., 2247 Indiana Ave., Chi- 


cago 16, Ill. 
Tuttle & Co., H. W., Adrian, Mich. 
Vulean Electric Co., Danvers 2. Mass. 
Westinghouse Electric Corp., P. O. 


Box 
868, Pittsburgh 30, Pa. ‘‘Uni-Therm.” 


HERMETIC SEALS. 
Terminals, Hermetic. 


HOISTS, PNEUMATIC. 
Tools and Equipment. 


METAL 


224 


See Seals and 


See Pneumatic 


HOSE, FLEXIBLE 


Johnson Metal Hose, 
bury 88, Conn. 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady o ae me 
Marion Electrical Instrument Co., Man- 
chester, N. H 


Mill, Water 


Radio Receptor Co., Inc., Dept. MS-14 
251 W. 19th, New York 11, N. y¥ 
We ATT rte Cc P. O. 
estinghouse Orp., 
868, Pittsburgh 80, Pa. ae 


HIGH-NICKEL ALLOYS. See 
and Nickel Alloys. 


HOLDERS, COMMUTATOR BRUSH 


Phoenix Electric Mfg. Co., 711 W. 
Chicago 6, Ill. <— 


IMMERSION HEATER UNITS.  && 
Heating Elements & Units. 


IMPREGNATING EQUIPMENT 
(Zanderol Process) 


Blaw-Knox Construction Co., 2042 Farmen 
Bank Bldg., Pittsburgh 22, Pa. 


IMPREGNATING COMPOUNDS. 
Cement, Insulating and Sealing; Waxy 
and Compounds. 


INDICATORS, HEAT. 
eters. 


INDICATORS. SPEED. 
eters. 


INDUCTION HEATING. 
Frequency Heating Units. 


INFRA-RED LAMPS. See Lamps, Ib- 
candescent and Infra-red. 


INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 


Acme Electric Corp., 352 Water, Cuba, 
8010 Georgia Ave., 
Section E668-6?, 


5, N. Y. 
Flournoy, 


Nickel 


See Thermon- 
See Tachon- 


See High. 


Electro-Therm., Inc., 
Silver Spring, Md. 

General Electric Co., 
Apparatus Dept., Schenectady 

Ohmite Mfg. Co., 4804 W. 
Chicago 44, Ill. 

Superior Electric Co., 8029 Meadow &t,, 
Bristol, Conn. 

Westinghouse Electric Corp., P. O. Ba 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 583 
Frelinghuysen Ave., Newark 5, N. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Electric Corp., 352 Water, Cuba, 
y 


Acme 
N. Y. 

Bristol Company, 153 Bristel Rd., Water- 
bury 91, . 

Burlington Instrument Co., Dept. D-29, 
Burlington, Iowa. 

Electric Auto-Lite Co., Tolede 1 

Electro-Therm. Inc., 8010 °F Ave., 
Silver Spring, Md. 

Federal Telephone and Radie Corp., Dept. 
E-216, 100 Kingsland Rd., Clifton, N. J. 

Ferranti Electric Co., 30 Rockefeller Plaza, 
New York 20, N. a: 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass 

Ideal Industries, Ine., 1008 Park Ave., 
Sycamore, Ill. 

Landis & Gyr, Inc., 104—S5th Ave., New 
za ih, B. E- 

Marion Electrical Instrument Co., Man- 
chester, N. H. 

Radio Corp. of America, Commercial Engi- 
neering Section 41BR, Harrison, N. J. 

Simpson Electric Co., 5200 W. Kinsie, 


Chicago 44, Il. 
9208 Detroit Ave. 


Sterling Mfg. Co., 
Cleveland 2, O. 
8029 Meadow &t., 


Superior Electric Co., 
Bristol, Conn. 

Triplett "Electrical Instrument Co., Dept. 
D-28, Bluffton, O. 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 58 
Frelinghuysen Ave., Newark 5, N. J. 


INSULATING MATERIALS. See Follow: 
ing Specific Headings: 
Cement, Insulating and Sealing 
Ceramics 
Cork and Cork Compositiens 
Fabrics, Insulating 
Felt 
Fibre, Vulcanized 
Gilass-Bonded Mica 
Insulation, Wire and Cable 
Mica, Molded and Laminated 
Paper, Insulating 
Plastics, Laminated 
Plastics Molding Materials 
Rubber and Rubber Products 
Sleeving and Tape, Asbestos 
Tape, Friction and Splice 
Tape and Sheeting, Synthetic Resin 
Tubing, Paper 
Tubing and Sleeving, Braided Fabric 
Tubing and Sleeving, Extruded Plastie 
Varnishes, Compounds and Resins, 
Insulating 

Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce- 

ramie and Synthetic) 
Dow Corning Corp., Midland, Mich., 
. Ine., EB. LL, 


**Silostie.”’ 

du Pont de Nemours & Co. 
oe Canes Div. F-3, Wilmington 
98 Ye 

Eastman Kodak Co., Rochester 4, N._Y. 

Goodrich Chemical Co., B. Dept. J-2, 
Rose Bldg., Cleveland 15, *6. *“Geon. 

Martin, Glenn L.. Co., Chemicals Div., 
Dept. E-2, Baltimore - Md. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

Sprague Electric Co., No, Adams, Mass. 


‘Ceroc.’ 
Rubber Co., 1230 Avenue 


United States 
of the Americas, New York 20, N. ¥. 
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This little pigsie 
went to market 
in a wax overcoat 


_.. Lypieal application of 
Honeywell Unitized Control! 


Better wax packaging for food products is still another achievement of 
Honeywell Control Devices . . . the heart of one packer’s system for 
protecting meat cuts prior to freezing. 

Here, a single Honeywell Unitized Control Panel maintains complete 
control over the temperature of wax in a pre-heater and the temperature 
of the wax in the dip-tank. The controls, once set, are completely auto- 
matic—completely dependable. 





Other applications for money-saving, time-saving Honeywell Unitized 
Controls are to be found in every industry and process, from dryers in 
laundries and dry cleaning plants to automatic coin vending machines 
and textile decating equipment—wherever there is need for multiple or 
complex control. 

We invite inquiries concerning your control problems. Write for Instru- 
mentation Data Sheet #11.0-1 for detailed information on the complete line 
of Honeywell Unitized Control Panels. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4466 Wayne Ave., Philadelphia 44, Pa. 
Offices in principal cities of the United States, Canada and throughout the world 
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ayia die: 
For Every Purpose 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- | 
tinuous production. No 
springs; the Colonial strips 
clockwise or counterclock- 
wise. Double-edge float- 
ing blades give square and 
clean cuts. Dialed mi- 
crometer allows settings 
within 1/1000 inch of wire 
gauge. Precision plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed to 
do quantity work on a quality basis on all types of insulated wire from 
8 gauge to the very finest 

wire. 

Everything in sight. No 
motor. required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion,, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. 

Always ready to use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handle. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 


All Pyramid E-Z Wsre Strippers—including the Colonial, E-Z Foot Pedal 
Mastercraft Foot Pedal, Side Lever, Overhead Lever and Hand Wire models 
—<are fully guaranteed for performance as well as mechanical construction. 


PYRAMID PRODUCTS CO. 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 


INVERTERS, ROTARY. See Motors. 


INVERTERS, VIBRATOR. See Vibrator 
Converters. 


IRONS, SOLDERING. See Soldering 
Irons. 


JEWEL LIGHT ASSEMBLIES. 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. 
Plastics—Custom Molders. 


LABELING MACHINES 


Potdevin Machine Co., 1278—38th, Brook- 
lyn 18, N. Y. 


See 


See 


LACQUERS, COIL DIPPING. 


Varnishes, Compounds 
Insulating. 


LACQUER, ENAMELS and 
NISHES, FINISHING 


Dow Corning Corp., Midland, Mich. 
(Silicone Resins and V'arnishes} 

du Pont de Nemours & Co., E. I., Fin- 
ishes Dept., Wilmington, Del. 

General Electric Co., Chemical Dept., 
1 Plastics Ave., Pittsfield, Mass. 
(Silicone) ‘‘Glyptal.” 

Maas & Waldstein Co., Newark 4, N. J. 
“*Metletone.”’ 

Monsanto Chemical Co., Plastics Div., 
Dept. EMP-14, Springfield 2, Mass. 
The Sherwin-Williams Co., Industrial 

Div., Cleveland 1, O. 


LAMINATED METALS, PRECIOUS 
and BASE (Sheet, Tube and Wire) 

oe. &, Co., Inc., 113 Astor, Newark 

General Plate Div., Metals and Controls 
Corp., 401 Forest, Attleboro, Mass. 


Makepeare, D. E., Co., Attleboro, Mass. 
Secon Metals Corp., 228 E. 45th, New 


York 17, N. Y 
Wilson Co., H. TI ag Chestnut, 
0.” 


ark 5, N. 3. “W 
LAMINATED PLASTICS. 
LAMINATIONS, MOTOR AND TRANS- 

FORMER 


See 
and Resin- 


VAR- 


New- 


See Plastics. 


i Corp., 352 Water, Cuba, 


Sherman Lamination Co., 10 Thompson, 
Stratford, Conn. 


LAMPS, FLUORESCENT 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 

Solar Electric Corp., Central Ave., War- 
ren, Pa. 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 80, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 

Solar Electric Corp., Central 
Warren, Pa. 

North American Electric Lamp Co., 1082 
Tyler (Carbon), St. Louis 6, Mo. 
**Nalco.”’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 
Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 


Ave., 


LAMPS, MINIATURE (Pilot and 
Indicator) 


General Electric Co., Nela 
Park, Cleveland, O. (Neon Glow) 

Herzog Miniature Lamp Works, 12-63 
Jackson Ave., Long Island City 1, N. Y. 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. ‘‘Nalco.’’ 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 
Dykem Co., 2303-F N. llth, St. Louis 
6, Mo. 


Lamp Dept., 


LENSES, PRESSED GLASS 
Kopp Glass, Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 


Stanley Electric Tools, 502 Myrtle, New 
Britain, Conn. **Flud-Lite.”’ 

Surty Mfg. Co., 4136 W. Kinzie, Chi- 
eago 24, Ill. 


LIGHTS, PILOT and INDICATOR 


Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne, Hartford 1, Conn. 
Cannon Elec. Dev. Co., Dept. B-118, 3209 
Humboldt, Los Angeles 31, Cal. 

Dial Light Co. of America, 900 

Broadway, New York 3, Y. 

“Dialeo.”’ 

Drake Mfg. Co., 1711 W. Hubbard, Chi- 
cago 22. Til. 

General Electric Co., Lamp Dept., Nela 
Park, Cleveland, O. 

Hart Mfg. Co., 211 Bartholomew Ave.. 
Hartford 1, Conn. ‘‘Diamond H.’’ 

Square D Co., 4041 N. Richards, Mi! 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


Inc., 


LOUD SPEAKERS 


Radio Corp. of America, Commercial Ep- 
gineering Section 41BR, Harrison, N. J. 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 8. Kilboun 
Ave., Chicago 23, IIL 
Madison-Kipp Corp., 214 Wauben, 
Madison 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. “Diamond- 
grip,” “‘Plasti-grip,”’ ‘‘Solistrand.”’ 

American Brass ompany, Waterbun 
88, Conn. 

Buchanan Electrical Prods. Corp., 12% 
Central Ave., Hillside, N. J. 

Burndy Engineering Co., Inc., 10 
Bruckner Blvd., New York 54, W. Y. 

Cambridge Termionie Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Heyman Mfg. Co., 500 Michigan Ave, 
Kenilworth, N. J. 

Iisco Copper Tube & Products, 
Cincinnati 27, O. 

Howard B. Jones Div., Cinch Mfg. Corp. 
2460 W. George, Chicago 19, Ill. 

Krueger & MHudepohl, Third & Ving 
Cincinnati 2, O. 

Littelfuse, Inc., 4761 Ravenswood Ave. 
Chicago 40, TIl. 

Morse Co., Frank W., 1300 Soldien 
Field Rd., Boston 35, Mass. 

Patton-MacGuyer Co., 17 Virginia Ave, 
Providence 5, R. I. 

Rajah Co., Bloomfield, N. J. 

Shakeproof, Inc., 2501 N. Keeler Ave, 
Chicago 39, Ill. 

Sherman Mfg. Co., H. B., 

Battle Creek, Mich. 

Soreng Mfg. Corp., 1901 Claybourn Ave.. 
Chicago 14, TI. 

Superior Electric Co., 8029 Meadow St, 
Bristol, Conn. é 

Thompson-Bremer & Co., 1636 W. Hub- 
bard, Chicago 22, Til. ‘*Everlock. 

Winchester Electronics Co., 6 E. 46th. 
New York 17, N. Y. 


Ine., 


12 Barney. 


MACHINES. See Specific Headings. 


Balancing; Coil Winding; Die Casting: 
Drafting; Molding; Print; Rivet Set- 
ting; Screw Driving; Strippers, wire. 


MAGNETIC MATERIALS. See Steel 
Electrical; Magnets, Permanent; Mag 
netic Recording Tape. 


MAGNETIC RECORDING TAPE 


Indiana Steel Products Co., 6 N. Michi 
gan Ave., Chicago 2, Ill. “‘Hyflux. 
Minnesota Mining & Mfg. Co, St. Paul 

6, Minn. ‘‘Scotch” Tape. 


MAGNETS, PERMANENT 


General Electric Co., Section 13-2, Chem- 
ical Dept., Pittsfield, Mass. ‘‘Alnico, 
““Cunico.”’ 
“Cunife.” ‘‘Silmanal,’’ ‘‘Vectolite.” 
Indiana Steel Products Co.. 6 N. Michi. 
gan Ave., Chicago 2, Til. "Tspeo, 
“Alnico,” ‘“‘Cunico,”” ‘‘Cunife.’ ‘at 
manal,’’ ‘“Vectolite.”’ 


MAGNIFIERS. See Lights, Machine 


MATERIALS HANDLING EQUIPMENT 


Robbins & Myers, Inc., Crane & Holst 
Div., Springfield, O. 


MERCURY ARC RECTIFIERS. 
Rectifiers, Mercury Arc. 


MERCURY RELAYS. 
Contactors. 


MERCURY SWITCHES. See Switches 


MERCURY VAPOR LAMPS. See Lamps. 
Mercury Vapor. 


METALLIZED GLASS. See Glass, Teed 
nical. 


METALS. 


fee 


See Relays ané 


LAMINATED. See Lani 
nated Metals, Precious and Base. 


METALS. PRECIOUS. See Gold; Lam 
nated Metal: Platinum; Silver. 


METALS, RARE 


Fansteel Metallurgical Corp., North Chi 
0, ; 
Mallory & Co.. Ine., P. R.. Indianapolis 
6, Ind. 


METERS. 


MICA, GLASS-BONDED. 
Bonded Mica. 


MICA MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes. 
Segments, Washers, etc.) 

Brand & Co., wie. 276 Fourth Ave. 
y r nm. 
aes Co., Section RIMA-678. 

Insulating Materials Div. 

Schenectady, N.Y. 

Corp., 565 W. 

6, TL 
Boston 31. 


See Instruments 
See Mas 


Rings 


General Elec. 
Resin and 
Chemical Dept., 

Insulation Manufacturers 
Washington Blvd., Chicago 

Marallen Co., 16 Macallen. 


Mass. 

Mica Insulator Co. Schenectady 1, N. ¥- 
“*“Micanite,”’ ‘“Munsell.”’ n 

Mitchell-Rand Insulation Co., Ine., 
Murray, New York 7, N. Y. nt 

New England Mica Co., Inc., 30 Wi 
Ave., Waltham, Mass. 

MICA UNDERCUTTERS 

Ideal Industries, Inc.; 1008 Park Ave, 
Sycamore, Tll 


MICROPHONES 
Amperite Co., 561 Broadway, New York. 
=, = Be 
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TRY THIS UNIQUE IRON NOW! 


Step Up Efficiency 
Boost Output 
with the 


Soldetron 


. Mark Reg., Pat. Pend. 


Ideal for Light or Heavy Work 
Heats Rapidly from Cold Start 
e@ LIGHTWEIGHT (3 ozs.) 


e@ FINGERTIP CONTROL permits 
long hours of soldering without fatigue. 


Though it weighs only 3 ozs, “Soldetron” 

can do the job of a 200 watt iron. 

‘@ Ideal for precision work in “hard-to- 
reach” places. 

e Interchangeable tip-heads; no cleaning 
or filing. 


——~ragrm~—Ctéi@:s«é Retains heat with 
switch off up to 
1 minute. 

@ COOLGRIP bake- 
lite handle, cork 
covering. 

Operates on 110 V A.C., 50- - cycles, through transformer supplied 


with iron, or 6-8 volt A.C. or D.C. without transformer (from an 
automobile battery. ) 


PRICE: with transformer and 1 tip-head, $13.95 


Also available without transformer 
5% higher west of Miss.; fair traded. 


Manufacturers: Order sample unit. test its areat efficiency! 


TRANSVISION, INC., NEW ROCHELLE, N. Y. 
Dept. E.M. 








DOES YOUR PRODUCT NEED MOTION AT 
SLOW SPEED ? 


The Gearmotor is available with output shaft speeds 
of from 1 to 100 RPM with torque of from 5 to 500 
inch ounces, depending on speed desired. 


Built to order, these AC motors can be supplied to 
your specific needs. Free from radio interference, 
they are ideal for operating displays and mechanisms 
of machines in public places. 


Available in 3 sizes and can be wound for voltage 
desired. Write for descriptive information and data 
sheet. 


nese 


RACINE, WISCONSIN 


Designers and Menufacturers of 
SPECIAL INDUCTION MOTORS 


For use under high pressure 
where continuous vibration or 
movement occurs. 

Vibration Connectors for Com- 
pressors, Pumps and Tubing. 
Molding Presses—Hat and Paper 
Machinery — Machine Tools — 


JOHNSON FLEXIBLE SEAMLESS BRONZE HOSE ‘ertie Machinery — trucks and 


For Hot or Cold Applications 


Busses — Vacuum tight Conduit 
and many other applications. 


Conveying under pressure or Vacuum @ Steam e@ Oil @ Water @ Gas @ Refrigerants We also feature a new type of flexi- 


JOHNSON METAL HOSE, 


224 MILL STREET 





ARBORS 


1 to 100 H.P. 
2 and 3 Phase 


CUTTING e GRINDING 
BORING e POLISHING 


Shaftless Motors for Built-In Applications 


25 to 180 Cycles 


WATERBURY 88, CONN. 


ble Seamless Copper Alloy vacuum 
tight tubing that will hold its own 
position when bent. 


Write for Bulletin J-1 


INC. 


Type U Motor Arbor 
PRECISION MACHINERY SINCE 1854 


Ss. a woobDs MACHINE co. Obes Diutsion BOSTON, MASS 
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When you use Metallized Condenser Paper, it is 
possible to: 
Manufacture a one-layer condenser. 
Save 75% space. 
Use more economical neutral oils. 
Use less impregnating materials. 
Eliminate the use of foil electrodes. 
Use simpler capacitor winding machines. 
Eliminate breakdown effects through self-heal- 
ing. 


Obtain higher insulation resistance, higher die- 
lectric strength. 


Get all the facts on Smith Metallized Condenser 
Paper as it applies to your industry. A card, letter 
or phone call to Smith Paper, Inc., Lee, Massa- 
chusetts (telephone Lee 7) will bring you the infor- 
mation you seek, without obligation on your part. 


Manufacturers of Condenser Papers 


SMITH PAPER, INC. 


LEE, MASSACHUSETTS 


MOTORS 


Miniature Timing Motors, Geared 


Subfractional, Under 1/20 Hp. 


Fractional, 1/20 to 4% Hp. 





Integral, 1 to 73 
Integral, Over 


Gearmotors 


Generators 


Low Voltages (Under 110) 


Alliance Mfg. Co., Alliance, O. “‘Alli- 
ance,"” ““Power-Pakt’ (BY) 
Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. (KLMNOUQRTUVW) 
Baldor Electric Co., St. Louis 10, Mo. 
(FGKLN 


) 

Barber-Colman Co., Rockford, Dll. ‘‘Bar- 
col”’ (BCEYZ). 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (BCDEFGHIJQRYZ) 
Bristol Motor Co., Forestville, Conn. (A) 
Burke Electric Co., 392 W. 12th, Erie, 
Pa. (FGHKLMNOPUVW) 

Century Electric Co., 1806 Pine &t., 
ove 38, Mo. (FGJKLMNOPQR- 


Clarostat Mfg. Co., Inc., Dover, N. H. (B) 

Crocker-Wheeler Electric Manufacturing 
Co., Div. Joshua Hendy Corp., 
Dept. EM 149, Ampere 3, N. J. 
(KLMNOPYZ) 

Cyclohm Motor Corp., Div. of Howard 
Industries, Inc., 5-17 46th Rd., Long 
Island City, N. Y. (ABEQTUVY) 

Delco Products Div., General Motors 
Corp., Dayton, 0. (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, Ra- 
cine, Wis. (BCDFGHUV) 

Flectric Auto-Lite Co., Toledo 1, O. (GZ) 

Electric Indicator Co., Parker Ave., 
Stamford, Conn. “Alp” 
(BCDEFGHJUVYZ&) 

Electric Motor Corp., Racine, Wis. 
(BCDFGHQRYZ&) 

Electric Specialty Co., 212 South Stam- 
ford, Conn. 
(BCDEFGHJIKLMNOPQRSTUVWYZ&) 

Electro Machines, Inc., 58 North 8rd St., 
Cedarburg, Wis. ‘‘Doerr’’ (FGKL) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJQRKLM) 

Fairbanks, Morse & Co., Chicago 5, IIl. 
(FIKLNOQR) ‘‘Motorgear’’ 

Fasco Industries, Inc., 250 Davis, Rochester 
2, N. Y. (BCDFGHYZ&) 

Federal Telephone & Radio Corp., Dept. 
E-216, 100 Kingsland Rd., Clifton, 
N. J. (UW) 

General Electric Co,, Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 


| General Industries Co., Dept. W, Olive & 


Taylor, Elyria, 0. (BQYZ) 

Globe Industries, Inc., 135 Sunrise Pl., 
Dayton 7, 0. (G) 

Hansen Mfg. Co., Inc., Princeton 8, Ind. 
“Synchron” (BCEYZ) 

Haydon Co., A. W., Waterbury 32, Conn. 
(CXZ) 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 

Hoover Co., Kingston-Conley Div., 
Brook Ave., Plainfield, N. J. (FK) 


Univ. | Synch. 





Howell Electric Motors, Howell, Mich 
(FEKNQ) 

Jack & Heintz Precision industries, Ine, 
Cleveland, 0. (F) 

Janette Mfg. Co., 556 W. Monroe, Chi- 
cago 6, Illinois. (FGKQRZ) 

Kurman Electric Co., 35-18 37th, Long 
Island City 1, N. Y¥. (A) 

Lamb Electric Co., Kent, O. 
(BCDEFGHJQRS) 

Master Electric Co., Dayton 1, O. 
(FGIKLMNOPQRTUVW) 

McMillan Mfg. Co., Lindeke Bldg., St. 
Paul 1, Minn. 

Motorsearch Co., 1600 Junction Ave., Ra- 
cine, Wis. (BQY) 

Packard Electric Div., General Motes 
Corp., Warren, 0. (FG) 

ar Co., Warren, O. 

(FG ) 

Pesco Products Div., Borg-Warner Corp., 
Dept. 8-5, 11610 Euclid Ave., Cleve 
land 6, 0. (ZCGLO) 

Rae Motor Corporation, P. O. Box 291, 
Racine, Wis. (BCDFGHYZ&) 

Redmond Co., Inc., Owosso, Mich. 


(BCFGZ) 
Reliance Electric & Engineering Co, 


Ivanhoe Rd., Cleveland 10, 0. 


Myers, Inc., Motor Div., 
Dept. C-29, Springfield 99, O. 
(BCUDEFGHJKLMNPZ) 
Seruges Co., Loyd, 1022-32 N. Sixth, &t. 


Louis 1. Mo. (B) 
Signal Electric Mfg. Co., Dept. B-2, 


Menominee, Mich. (BCDFGIIZ) 
Signal Mfg. Co., 69 Bennett, Lynn, 
Mass. (BC) 
Star Electric Motor Co., 200 Bloomfield 
Ave., Bloomfield, N. J. 
(KLNOQRYZ) 
Sterling Electric Motors, Los Angeles 23 


Calif. (FKN) 
Telechron, Inc., Motor Advisory Service. 


30 Union St., Ashland, Mass, (A) . 
. §. Electrical Motors, Ine., 200 N. 
ae Ave., Los Angeles 11, Calif 
(FKNQY) 
Valley Electric Corp., 4221 Forest Pats 
Blvd., St. Louis 8, Mo, (FEN) 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 
(FGKLNYZ) . - ih senna 
Wesche Electric 0., . 28 * 
Vine, Cincinnati 10, O. ‘‘Welco.” 
(FGKLNOZ) 
Westinghouse Electrie Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 
(BCDEFGHJKLMNOPQRSZ&) 


EE 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, 
Plastics, Rubber. 


MOLDING MACHINES, PLASTIC 

Kux Machine Co., 3922 W. Harrison, 
Chicago 24, Tl. 

Stokes Machine Co., 5996 Tabor Rd., 
Philadelphia 20, Pa 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

Mallory & Co., Inc., P. R., Indianapolis 
8, Ind. 


MOTOR-GENERATOR SETS. See Motors. 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor; Push Button 
Stations. 


MOTOR SLIDE BASES 


Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, O. 


MOUNTINGS, RUBBER and 
SYNTHETIC 

Lord Mfg. Co., Erie, Pa. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 32, Conn. 


NAME AND INSTRUCTION PLATES 


American Name Plate & Mfg. Co., 4256 
W. Arthington, Chicago 24, Ill. 
Electric Aute-Lite Co., Port Huron, 


Mich. 

Etching Company of America, 1520 Mon- 
tana, Dept. E-11, Chicago 14, II. 
General Electric Co. Plastics Div.. 
Chemical Dept. (BC-11), 1 Plastics 
Ave., Pittsfield, Mass. (Plastics) 

‘*Textolite.’’ 
Meyercord Co., Dept. 7-11, 5323 W. Lake, 
Chicago 44, Ill. (Decals) 


Mica Insulator Co., Schenectady 1, N. Y. 


(Plastics) 3 k : 
Palm, Fechteler & Co., Dept. EM, 220 W. 


49nd, New York 18, N. Y. 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass  Co., Waterbury 88. 
Conn. (Cupro-Nickel) ‘Anaconda. 
Bridgeport Brass Co., Bridgeport a 

Conn. 
Chase Brass & Copper Co., Inc., Water: 


bury 91, Conn. 
Driver Co., Wilbur B., 150 Riverside 


Ave., Newark 4, “ . 2 

Driver-Harris Co., Harrison, N. J. 
“Chromax,”” ‘‘Nichrome’’ 

International Nickel Co., Inc,, 67 Wall, 
New York 5. No Y. “Inco, Monel, 
“Inconel,” ‘‘Ni-Span.”* 

Revere Copper & Brass, Inc., 230 Part 
Ave., New York 17, N. Y. 

Scovill Mfg. Co., Waterbury 91, Conn. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, 
Conn. **Anaconda.”’ 


NICKEL SILVER (Cont.) 
Bridgeport Brass Co., Bridgeport 3, 


Conn. 
Chase Brass & Copper Co., Inc., Water 


bury 91, Conn. 
Federated Metals Div. American Smelting 


& mena - 120 Broadway, 
York 5, N. ‘ 

Revere Copper & Brass, Inc., 230 Par® 
Ave., New York 17, N. Y. 

Riverside Metal Co., Riverside, N. J. 

Seymour Mfg. Co., Seymour, Conn. 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 


NUT RUNNERS, PNEUMATIC. 
Pneumatic Tools and Equipment. 


OHMMETERS. See Instruments. 


ELECTRICAL MANUFACTURING 



























UR CONTACT DEPARTMENT is an institution in t- 
self, equipped to furnish you with anything you 
may need in contacts or contact material in platinum, 


St. 

be palladium and their alloys, gold and silver. Among our 

on standard types are rivets, screws, discs, rods, rings and 
special shapes and stampings. We make laminated and 

>. inlay strips of any width and thickness. . 

2" LIGHT ASSEMBLIES We undertake sub-contracting 
work for light assemblies and sub-assemblies for elec- 

*. trical, electronic, radio, refrigeration, heating and other 


industries and to make small instruments and instru- 
ment parts to your specifications. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK SAN FRANCISCO — CHICAGO ~ 


@ Engineered to stand up under extreme changes in vibration, 
heat, and speed. 





@ Precision machined from the best materials to fit right for faster 
. motor assembly. 









@ Choice of leading motor makers for lasting, trouble-free service. ALL TYPES « ALL SIZES 





le 
; @ PRODUCTION QUANTITIES ARE OUR SPECIALTY—Our Engineers a oe 
: are ready to work with you on all of your : 
Write today f of the 
‘ commutator problems. New coeminen: cane 





SEND YOUR PRINTS TO DEPT. M showing all types and dimensions 


KIRKWOOD 


ee eee ee 


THE KIRKWOOD COMMUTATOR CO. © 1345 CARNEGIE AVE. © CLEVELAND 15, OHIO 
SS NEES ORE ARR RS RNR REE A RRRREBRRR EI NNR smn mRamMNReRRE 
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THEY LOCK secause 
THEY'RE KNURLED 














































































































Pat’d. G Pats. Pend. 
“UNBRAKO” 
KNURLED 
CUP POINT 
SET SCREWS 


it 


















































(B) 












































“UNBRAKO” 
KNURLED 
THREAD 

SET SCREW 





Reg. U. S. Pat. Off. 











SELF-LOCKING 
SOCKET SET SCREWS 


Set Screws must “stay put’. To make sure they 
do — Lock Them! 









































Yes, no matter what your set screw application may 
be —there’s an “UNBRAKO” Self-Locking Set 
Screw to lock your requirements, because all patented 
“UNBRAKO” Set Screws are made SELF-LOCKING 
through KNURLING. 


(A). The patented Knurled Cup Point of this popular 
“UNBRAKO” Socket Set Screw makes it a Self- 
Locker, because the edges of the counter-clock-wise 
knurls positively prevent creep, regardless of the most 
chattering vibration. 


(B) The patented Knurled Thread of this “UN- 
BRAKO” Socket Set Screw is swaged,—making it 
a most excellent Self-Locker for applications re- 
quiring cone, oval, flat or other points except cup, 
and for use with hardened shafts. 




































































Write us for the name and 
address of your nearest 
“UNBRAKO” Industrial Dis- 
tributor and for your copy of 
the “UNBRAKO” Catalog. 





Knurling of Socket 





Screws originated with 








“Unbrako” in 1934. 




















OVER 46 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNSYLVANIA, BOX 594 
CHICAGO « ‘DETROIT ¢ ST. LOUIS ¢ SAN FRANCISCO 





























OILERS. See Lubricators, Oil and Grease. 


OVENS & FURNACES, INDUSTRIAL 


Despatch Oven Co., 619 Eighth Ave., 
Minneapolis 14, Minn. 


PACKAGING. See Boxes and Crates; 
Containers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PANEL CONTROL UNITS 
Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 


Arrow-Hart & Hegeman Electrie Co., 
Hartford, Conn 


General Electric Co., Section 1668-57, 
Apparatus Dept., Schenectady 5, N. Y. 
99 Plum, Tren- 


Heineman Electric Co., 
ton, N. J. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


PANELS, METAL. See Cabinets, Shee 
Metal. 


PAPER, CONDENSER TISSUE 
Smith Paper, Inc., Lee, Mass. 


PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, C 


onn. 

Box Ce, 7 8., 7-11 Montgomery, Hill- 
side, N. J. 

Cottrell Paper Co., Inc., Fall River, 
Mass. “‘Copaco,”’ “‘Copa pie - 


General Electric Co., Section RIMA-678, 
Resin & _ Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Sw Vose Co., East ‘Walpole, 

ass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blivd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co, Irv- 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y. 


me 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
**Natvar.”’ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ““Peerless.’’ 

Taylor Fibre Co., Norristown, Pa. 


West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17, *. 
“Densite,”’ ‘‘Electrite,”’ ‘‘Kraft Board.’’ 

PAPER, TRACING. See Tracing Cloth 
and Paper. 

PENCILS, DRAWING 


Koh-I-Nonr Pencil Co., Bloomsbury, 
Staedtler, J. 8., 55 Worth, New York 13, 


PERMANENT MAGNETS. See Magnets, 
Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, 
Conn. ‘‘Anaconda.”’ 
et Brass Co., Bridgeport 2, 


n. 

Chase Brass & Copper Ce., Inc., Water- 
bury 91, Conn. 

or ay & Co., Inc., P. R., Indianapolis 

Phosphor Bronze Corp., Dept. A, 2200 
Washington Ave., Philadelphia 46, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Avenue, New York 17, N. Y. 

Riverside Metal Co., Riverside, N. J. 

Scovill Mfg. Co., Waterbury 91, Conn. 

Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 


General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 
Radio Corporation of America, = 


mercial Engineering Section 
Harrison, N. J. 

Vickers Electric Div., Vickers, Inc., 1815 
Locust, St. Louis 3, Mo. 

PHOTOELECTRIC CONTROLS 


Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring, Md. 

General Control Co.. 1200 Soldiers Field 
Rd., Boston 34, M 


,_ Mass. 
General Electric Co., Electronics Dept., 


i, we 
4218 Belmont Ave., 
**Visaflame.” 
. O. Box 
17 
Frelinghuysen Ave., Newark 5, he SS. 
**Photronie.”’ 
PHOTO PAPERS 
Eastman Kodak Co., Industrial 
graphic Div., Rochester 4, N. Y. 


PIEZOELECTRIC UNITS. See Crystal 
Units, Quarts. 


PILES, CARBON RHEOSTAT. See 
Carbon & Graphite. 


PILLOW BLOCKS. See Blocks, Pillow. 
PINS, COTTER AND LOCK. See 
Fasteners. 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 


American Hard Rubber Ce., 


11 Mercer, 
New York 18, N. ¥. 





American Insulator Corp., New Freedom, 
Pa. ‘‘Aico,’’ 
Button Works, 460 McMaster, 


Auburn 
Auburn, N. Y 

Barber-Colman Co., Rockford, Mi. 

Boonton Molding , Boonton, N. J. 

Chicago Molded Products Cnr. 1024 N. 
Kolmar Ave., Chic: 51, IL 

Consolidated Molded ts Corp., 309 
Cherry, Scranton 2, Pa. 

Dickten & Masch Mfg. Co., 903 E. Vienns 
Ave., Milwaukee 2, Wis. 

Electrie Auto-Lite Co, Bay Mfg. Div. 

Ci Mich, 


Bay City, 
Federal Telephone and Radio Corp,, 
Devt, F-sis. 900 Passaic Ave., E. New- 


ark, N. J. 

General Electrie Co, Plastics Div., 
Chemical Dept. (BC-11), 1 Plastics Ave., 
Pittsfield, Mass. 

General Industries Co., Dept. W, Olive & 
Taylor, Elyria, O. 

General Molded Products, Inc., 1365 Lee 
St., Des Plaines, Ill. 

Insulation Mfg. Co., 77 New York Ave., 
Brooklyn 6, N. Y. 

Irvington Varnish & Insulator Co, Irv- 
ington 11 > 

Kuhn & Jacob Moulding & Tool Co, 
1204 Southard, Trenton 8, N. J. 

Kurz-Kasch, 1419 8. Broadway. 
Dayton 1, O. 

a gnamas Co., 100 Main, Wayne, 


Midwest Molding & Mfg. Co., 4630 W 
Fullerton, Chicago 39, III. 

National V'arnished Products Corp., 201 
Randolph Ave., Woodbridge, N. J. 

Phalo Plastics Corp., 25 Foster, Worces- 


ter 8, Mass 
2500 W. Irving Pk. 
Blvd., 


Brothers, 
Chicago 18, Ill. 
Synthane Corp., 2 River Road, Oaks, Pa 
Taylor Fibre Co., Norristown, Pa. 
Watertown Mfg. Co., 700 Eeho Lake Rd.. 
Watertown, Conn. 


Inc., 


PLASTICS-LAMINATED 
FABRICATORS 


Baer Co., N. 8., 7-11 Montgomery, Hil- 
side, N. J. 

Barber-Colman Co., Rockford, III. 
Chicago Molded Products Corp., 1024 N 
ar Ave., Chicago 51, . 
Continental-Diamond Fibre Co., Newark 
18, Delaware. 
Electric Auto-Lite Co, Bay Mfg. Div., 

Bay City, Mich. 
ica Co., 4645 Spring Grove Ave., 
Cincinnati 32, O. 
General Electric Co., Plastics Div. (BS- 
11), 1 Plastic Ave., Pittsfield, Mass. 
oe Industries, Inc., Dept. W. Elyria, 


Kurz-Kasch, Inc., 1419 8. Broadway 
Dayton 1 0O. 


Mica Insulater Co., Schenectady 1, N. Y. 
Midwest Molding & Mfg. Co., 4630 Fuller- 
ton, Chicago 39, III. 
Richardson Co., Melrose Park, Il. 
an Brothers, 2500 Irving Park Bivd., 
icago 18, Ill. 
Synthane Corp., 2 River Road, Oaks, Pa 
Taylor Fibre Co., Norristown, Pa. 


PLASTICS, 
Rods & Tu 


aoe | Co, N. 8., 7-11 Montgomery, HiD- 

side, N. J. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 15, 30 E. 42nd, 
New York 17, N. Y. 

Celanese Corp., Dept. D-5, 180 Madison 
Ave., New York 16, N. Y. 

Continental-Diamond Fibre Ce., Newark 
18, Delaware. 

Durez Plastics & Chemicals, Ine., 132 
Walck Road, North Tonawanda, N. Y. 

Formica Co., Spring Grove Ave., Cincin- 
nati 32, O. 

Eastman Kodak Co., Rochester 4, N. ¥ 

General Electric Co., Plastics Div. (BC- 
11), Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. “Textolite.’’ 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 
**Lamicold.”’ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. “Phenolite.”’ 

Richardson Co., Melrose Park, Ill. 

Synthane Corp., 2 River Road, Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Electric Corp., P. O. 
868, Pittsburgh 30, Pa. ‘‘Micarta.” 

Woodall Industries, Inc., 7567 McNichols 
Rd., Detroit 5, Mich. 


LAMINATED (Sheets. 
bes) 


PLASTICS MOLDING MATERIALS 

Cellulose Acetate (A) 

Melamine Formaldehyde (C) 

Methyl Methacrylate (D) 

Phenol Formaldehyde (E) 

Polystyrene (F) 

Polyamide (Nylon) (G 

Polyethylene (H 

Urea Formaldehyde g} 

Vinyl Alcohol ( 

Vinyl Acetal L) 

Vinyl Chloride Acetate ( 

Vinylidene Chloride > 

Polytetrafiuorethylene P 

Allyl Resin 3 

Cellulose, Nitrate ) 

American Cyanamid Co., Plastics Dept., 
35 Rockefeller Plaza, New York 20, 
N. Y. (CJQ) ‘‘Beetle,”’ ‘‘Melmac.” 

Bakelite Corp., Unit of Union Carbide 
& Carbon Corp., Dept. 15. 30 E. 42nd, 


New York 17, N. Y. (EFJM) 

Celanese Corp., Dept. D-5, 180 Madison 
Ave., New York 16, N. Y. 

du Pont de Nemours & Co., Ine., E. L, 
Plastics, Foom 132, Wilmington 98, 
Del. (ADGHKLPR) “‘Lucite,” ‘“Buta- 
cite,” “‘Plastacele,”” ‘‘Pyralin,”’ *‘Strux, 


‘T . 
Durez Plastics & Chemicals, Inc., 182 
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NEW CATALOG 








Send Now .. . FOR YOUR FREE COPY 


Contains complete listings of Comar 
relays, transformers, coils, switch assemblies, cable connec- 


Just off the press. 


tors, terminal strips, etc. Handy. Valuable. Request a free 


copy on your letterhead. 


COMAR ELECTRIC CO. 


MANUFACTURERS OF ELECTRICA 
3148 N. Washtenaw Ave., Chicago 18, Ill. 








PROFIT FROM SPEEDCRAFT 


EXPERIENCE 


For over 21 Years SPEED- 
CRAFT WIRE STRIPPERS 
have been pioneering new 
improvements and new 
techniques in Wire Strip- 
ping operations. If you 
have a wire stripping 
problem or want to check 
up on latest wire strip- 
ping methods = = poy 


SPEEDCRAFT IS, 1S ‘SUPER! 
OR BY EVERY COMPAR- 
SON. 


“woe 


Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO., 


1729 EASTHAM AVE. 
E. CLEVELAND, OHIO 


MAGNATROL 


MAGNETIC VALVES 


To control electrically the flow 


of Air-Gas-Oil-Brine 
Hot or Cold Water, etc. 
Send for Catalog 


MAGNATROL VALVE CORP. 


66 FIFTH AVENUE HAWTHORNE, N. Jj. 
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But it’s no easy job for motors to hold up ~~ 
under heat, dust splashing and dripping, oy 
unless, of course, they are VALLEY Ball a 
Bearing Motors. Built to withstand the “rugged” conditions of 
factory life, VALLEY 
MOTORS insure long con- 
tinuous operation with 
heavy loads at high tem- 


There’s a VALLEY made jin 
size and horse power fo fit 
any machine design need. 


WALLEY 


ELECTRIC CORPORATION 


4221 FOREST PARK BLVD. + ST. LOUIS 8, MO. 








Electrical Porcelain 


Above is a hydraulic press in the Colonial 
factory that is being used for making dry-press 
electrical porcelain. The parts shaped on these 
presses are noted for their uniformity and close 
tolerances. Colonial, one of America’s largest and 
oldest porcelain makers, invites your inquiries. 


The Colonial Insulator Co. 
907 Grant St., Akron 11, Ohio 
Chicago Office: 2753 W. North Ave. 
Telephone HU-6809 


PORCELAIN 








269 






























































































































































































































































































































































































































































































1. THERMOLAIN 
A heat-resistant refrac- 
tory insulation. Porous. 
Withstands thermal 
shock. 


2. LAVOLAIN 
A dense semi-steatite 
of high mechanical and 
dielectric strength. 
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3. COMMERCIAL WHITE 
Most economical for 
use in most applica- 
tions, 


4. VITROLAIN 
Strong, dense, non- 
porous, moisture proof. 
High dielectric strength. 


STAR has been compounding special formulas for elec- 
trical insulating needs for over 40 years. 
special problem, (requirements of which can’t be met by 
one of our standard types as described below) send us 
your blueprint, drawing or model together with the de- 
scription of the conditions under which your insulation is 
to be used. Our experienced engineers will recommend 
the best and most economical insulation for your purpose. 


5. No. 921 INSULATION 
Can be molded into 
difficult shapes. Strong, 
dense, heat-resistant. 


6. NU BLAC 
Will not soil in assem- 
ly or use. Excellent 
for wiring devices or 
novelties. 


7. HUMIDOLAIN 


A highly porous por- 
celain, suitable for 
many applications in 
humidifiers. 


PORCELAIN Ee 


ye We, 


TRENTON oF N. J. 





If yours is a 


| Sta-Warm Electric 


Walck Read, North Tonawanda, N. Y. 


(EB) (Casting Kesins) 
Compeund Div., 


General Electric Co., 
Chemical Dept., 1 Plasties Ave., Pitts- 
B. F., Dept. J-2, 


field, Mass. 
Goodrich Chemical Co., 
Rose Bldg., Cleveland 15, 0. ‘‘Geon,”’ 
“*Kriston’’ (N) 
Koopers Co., Chemical Division, EM-2, 
Koppers Bldg., Pittsburgh 19, Pa. (AF) 
Martin, Glenn L., Co., Dept. E-2, Balti 
more 3, Md. (N) ‘“‘Marvinol.’’ 


| Monsanto Chemical Co., Plastics Div., Dept. 


EMP-14, Springfield 2, Mass. ‘‘Cerex,’’ 


‘“Lustron,”’ ““Lustrex,’* “Ultron,” ‘*Fi- 
bestos,”’ “‘Nitron,’’ “‘Resimene,’’ ‘‘Resi- 
nox,”’ “Styramic” (ACEFL) 
Plaskon Div., Libbey-Owens-Ford Glass 
Co., 2137 Sylvan Ave., Toledo 6, 0. 
Richardson Co., Melrose Park, Til. 
“*Insurok.’”’ 
PLATING GENERATORS. See Motors. 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 


aor. *, Co., Ine., 113 Astor, Newark 

Brainin Co., C. 8., 233 Spring, 
York 13, N. Y. 

General Plate Div., Metals and Controls 


Corp., 401 Forest, Attleboro, Mass. 
se & Harman, 82 Fulton, New York 


New 








Makepeace, D. E., Co., Attleboro, Mass 

Secon Metals Corp., 228 E. 45th, New 
i a ee aie 

Wilson Co., H. A., 105 Chestnut, New 
ark 5, N. J. 

PLIERS 


Klein & Sons, Mathias, 
Ave., Chicago 18, Ill. 


PLUGS AND RECEPTACLES 


3200 Belmont 


Arrow-Hart & MHegeman Electric Co., 
Hartford, Conn, 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Buchanan Elec. Prods. Corp., 1290 Cen- 
tral Ave., Hillside, N. J. 

Cannon Electric Development Co., Dept. 
B-118, 3209 Humboldt St., Los Angeles 
31 Calif 

Cornish Wire Co., Inc., 15 Park Row, 


New York, N. Y. ‘‘Corwico.’’ 


Federal Telephone and Radio _ Corp., 
Dept. E-216, 100 Kingsland Rd., Clif- 
ton, N. J. 

General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge- 
port 2, Conn. **Flamenol.’’ 

Interstate Mfg. Co., 125 Sussex Ave., 
Newark 4, N. J. ‘‘Inco.’” 


Howard B. Jones Div., Cinch Mfg. 
2460 W. George, Chicago 18, Ill. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


Corp., 


Morse Co., Frank W., Boston 35, Mass. 
National Electric Products Corp., 1313 
Chamber of Commerce Bldg., Pittsburgh 
19, Pa. 

Packard Electrie Div., General Motors 
Corp., Warren, O. 

Solar Electric Corp., Central Ave., 
Warren, Pa. 

U. 8S. Rubber Co., 1230 Avenue of 


Americas, New York 20, N. Y. 
Winchester Electronics Co., 6 E. 
New York 17, N. Y. 


PLUGS, EXPANSION 


Hubbard Spring Co., M. D., 
Ave., Pontiac 12, Mich. 

Wrought Washer Mfg. Co., 
Bay, Milwaukee 7, Wis. 


46th, 


525 Central 
2200 =. 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Superior Electric Co., 
Bristol, Conn. 


8029 Meadow St., 


POTENTIOMETERS. See Rheostats. 


POTS and LADLES, MELTING 

Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
Co., 565 N. Chest- 


Danvers 2, Mass. 


General 


nut, Ravenna, O. 
Vulcan Electrie Co., 


POWDERED METAL PRODUCTS 
(See also Bearings and Bushings; 
Contacts) 


Amplex Mfg. Co., Div. Chrysler Corp., 
Dept. B, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 

Callite Tungsten Corp., 547 39th, Union 
City, N. J. 

Gibson Electric Co., 9349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

ar og Co., Inc., P. R., Indianapolis 
. Ind. 

Moraine Products Division, General Mo- 
tors, Dayton, O. 

National Molded Products, Inc., St. 
Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 

POWDERS, METAL 

New Jersey Zinc Co., 160 Front, New 


York 7,-N. Y. 


(Brass, Bronze, Copper 
and Zine) 









POWER SUPPLY UNITS, RECTIFIER 
American Television & Radio Co., 8, 


Paul 1, Minn. “ATK.’’ 
Electricoll Transformer Co., 421 Canal 
St., New York 13, ie 
Federal Telephone’ and Radio Corp., 
Dept. E-216, 900 Passaic Ave., é 
Newark, N. J. 
a = Co., Inc., P. R., Indianapolis 
n 


Standard Transformer Corp., 3570 Elston 
Ave., Chicago 18, Ill. 


PRE-FINISHED METALS. See Steel, 
Commercial Grades and Forms. 


PRESSED WOOD PARTS 

Woodall Industries, Inc., 
Rd., Detroit 5, Mich. 
Masonite Presdwood) 


7567 MeNichols 
(Fabricators of 


PRESSES, HYDRAULIC 


Denison Engineering Co., 1160 Dublin 
Rd., Columbus 16, 
Hydraulic Press Mfg. fo., 1004 Marion 


Road, Mount Gilead, 
Lake Erie Engineering Re 878 Wood- 
ward Ave., Buffalo 17, N. Y. 
Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


PRESSES, 


Machines, 


MOLDING. See 


Molding 
Plastic 





PULLEYS, V-TYPE. 
Belt. 


See Drives, Y- 


PUMPS 

Allis-Chalmers 
Milwaukee 1, 
Robbins « 
“*Moyns.”’ 


Mfg Co., 
Wis. 
Myers, ine., 


937A S. 70, 
Springfield, 0, 


Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. (Diesel Fuel) 
Stokes Machine Co., F. J., 5996 Tabor 

Rd., Philadelphia 20, Pa. 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4. Wis 

Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford, Conn. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Micro Switch Div., First National Corp., 


Freeport, Ill. 
National Acme Co., 170 B, 181st, Cleve- 


937A 8S. 70, 


land 8, 0. ‘‘Nameo,” 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Superior Electric Co., 8029 Meadow St., 
Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mi 
Vernon, » A 


Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 

Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 

Lewis Engineering Co., Naugatuck, Conn 

Minneapolis-Honeywell Regulator Co., 2635 


Fourth Ave., S., Minneapolis 8, Minn 
REACTORS. See Transformers. 
RECEPTACLES. See Plugs and Re 

ceptacles. 


RECTIFIERS, DRY METALLIC 


Acme Electric Corp., 352 Water, Cuba, 
i. 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Cambridge Thermionie Corp., 453 Con 
cord Ave., Cambridge 38, Mass. (Cop 
per Oxide) 

Electronic Rectifiers, Inc., 737 N. East 
Ave., Indianapolis 2, Ind. (Magnesium- 

Corp., Rectifier 


Copper Sulphide) 

Fansteel Metallurgical 
Div., North Chicago, Ill. (Selenium) 

Federal Telephone and Radio Corp 
Dept. F 485, 900 Passaic Ave., E. New- 
ark, N. J. (Selenium) 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
(Copper Oxide, Selenium) ‘‘Tungar.”’ 

Mallory Co., Inc., P. R., Indianapolir 
6. Ind. (Magnesium-Copper Sulphide). 

Radio Receptor Co., Inc., Dept. MS-14, 251 


W. 19th, New York 11, N. Y. (Se 
lenium) “‘Selectron.’’ 

Vickers Electric Div., Vickers, Inc., 1815 
Locust, St. Louis 3, Mo. 

Westinghouse Electric Corp., P. 0. Bo 
968, Pittsburgh 30, Pa. (Copper Ox 
ide) ‘‘Rectox.’’ 

RECTIFIERS, MERCURY ARC 

Allis-Chalmers Mfg. Co., 937A 8S. T70. 
Milwaukee 1, Wis. 

Federal Telephone and Radio Corp 
a F-416, 67 Broad, New York 4 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y 

Radio Corporation of America, Com 
mercial Engineering, Section 41BR. 


Harrison, N. J. 
Westinghouse Electric Corp., P. 0. Bo 
868, Pittsburgh 30, Pa. 


REGULATORS. MOTOR SPEED. Ser 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 


REGULATORS, VOLTAGE. See alse 
Transformers, V'ariable- Voltage. 
a Corp., 352 Water, Cuba, 
wy. ae 


ELECTRICAL MANUFACTURING 
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Elston 
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Mil- 


103 
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TRANSFORMERS: 


BUILT TO YOUR SPECIFICATIONS 
e Any Type 
e Any Quantity 


1.5 KVA 
SPOT WELDING 
TRANSFORMER 





Control Transformers 

Electronic Transformers 

Spot Welding Transformers 
Machine Tool Transformers 

Electric Furnace Transformers 

High Voltage Testing Transformers 


For Quick Service On Your Special 
Transformer Problems 


Write, wire or phone. 


LIGHT ELECTRIC CORP. 


Newark 4, N. J. 
Humboldt 2-0975 


214 Lackawanna Avenue 
Established 1933 





Akt YOU LOOKING FOR QUALITY 


WN FRACTIONAL HORSE POWER MOTORS, RATINGS:1/100 to 1/10h.p.? 





OFFERS POSSIBILITIES ESPECIALLY IN THE 
UNIVERSAL TYPES OPERATING ON AC-DC 
WITH OR WITHOUT GEAR UNITS. 





OUR ENGINEERS WILL BE GLAD TO HELP YOU eee 
WRITE: “RAE” MOTOR CORP., P. O. BOX 291, RACINE, WIS., U.S.A. 


POWREX MERCURY SWITCHES 


Proven Dependability Since 1929 





Complete range 
of designs and 
capacities up to 


30 amperes. 


Write for 
Bulletin M10 


POWREX SWITCH COMPANY 





P. O. Box 206, Watertown 72, Mass. 
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SAVE TIME AND MONEY 


This is the most modern 






















time-saving eyelet attaching machine. 


@ Can be set for 
single and multi- 
ple eyelets. 


@ Will take all sized 
eyelets. 


@ Low maintenance. 


@ Raceways and tools 
changed in min- 
utes. 


FOR ASSEMBLING 
SOCKETS 
SWITCHES 


FLASHLIGHTS 
etc. 





EDWARD SEGAL 


Mfgs. of Eyelet Attaching Machines 
25 Beekman Street New York City 7, N. Y. 




















lw ” 
How-Te-heal nudes 
————es— 
dable, Uniform 
er ee pen SURFACE HEATING 


equipment—pack- 
aging machinery, industrial wot tee 
hydraulic presses, etc. —w oe 
you want to “build in” depen - 
uniform surface heat, epee’ : 
Calrod* cartridge, strip, or tudu . 
heaters meet the most exacting ts 
uirements. These efficient pene 

are built for heavy duty and ne 1 
—iyst install them and forget them. 
Cartridge heaters from 30 to 1200 


F; 
< watts, for temperatures up CO 1200 
1500 watts, 


- oN 
< | ‘ 
af, Sy strip heaters from 150 © pb eM 
rae ‘S for temperatures Up to 1200 I; 

k \ i 250 to 500o watts, 

x lar heaters trom 25 ' 
“a 1500 F. Prices 
- for temperatures up CO TD! ~ 

from $2 to $40, depending on s! 


anid for bulletin GEA-5097 and 


catalog GED -650C—packed —— 
hundreds of heating ideas. = 
paratus Dept., General Electric Co., 


1, Schenectady 5, N. Y *Reg. US. 


at. OF. 


In machines and 





Cartridge heaters in 
drilled holes 


‘ - 
“i - 
. -" 

wo © 


Strip heaters clamped on 


7 Tubular heaters cast in or 
in grooves 


Ta a econ aaaae ie 
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The Edison 501 Thermal Relay offers unique 
characteristics in any circuit where a time de- 
lay is required—or a dependable relay is needed 
and a short operating interval can be tolerated. 


Tamper-Preef—Timing set at! 


Chatter-Proof — Pre-loaded 
spring provides 50 gram 
instantaneous pressure for 
positive operation. 


Ambient Compensated—Extra 
unheated bimetal compen- 
sates for 60° C ambients. 


Vibration and Shock Resistant— 
Will withstand vibration of 
1/16” over-all amplitude at 
55 cps and impact shock of 
50 g. 

Quick Mounting—Uses stand- 
ard intermediate octal base. 


Non-Arcing—Operates with | 


substantial currents and 

voltages. 

Non-Magnetic Action— Electrical 

heater actuates bimetal 
trips. 


Long Life—Low temperature | 


heaters for maximum trou- 
ble-free service. 
Explesion-Preot — Hermetically 
sealed, operation not affect- 
ed by corrosive or hazardous 
fumes or dust. 


Fangus-Resistant— Available 
with fungus and salt-spray 
resistant micanol base. 


GENERAL SPECIFICATIONS—STANDARD TYPES 


Operating Time—5 to 300 sec., in 
14 standard intervals, preset 
at factory. 


Contacts — Silver, SPST, nor- 
mally open. 


Contact Rating—3 amp. 150 vdc 
or 250 vac, in 5 sec. to 75 


sec. types; 3 amp. 450 v. ac 
or dc, 90 to 300 sec. types. 


Heater—5 watts, 117v.,26.5v., 
6.3v., ac or de. 

Size —1.275” max. dia., 
3.250” max. seated height. 
Weight —114 to 214 ounces. 


Other than standard types can be made up on special order to 
meet requirements for higher current ratings, etc. 


NEW BULLETIN AVAILABLE 


Bulletin No. 3007A describes 
design features and specifica- 
tions, including Operating 
Times and Tolerances, Re- 
Operating and Recovery Char- 


acteristics for standard 


pes 


of Edison Model 501 Thermal Relays. It also lists 
information needed on inquiries regarding other 


than standard types. 


289 Lakeside Avenue, West Orange, N. J. 


INSTRUMENT DIVISION 


ee hOl ye 


A. EDISON, 


INCORPORATED 


j onex 
| Gramar Co., 2734 N. 


| Advance Electric & Relay Ga. 


American Gas 


Arrow-Hart & 
| Allis-Chalmers Mfg. Co., 





| Automatic Electric Sales Co., 


| Mercoid 





| Square D Co., 4041 N.’ 


| Westinghouse Electric Corp., 


Zenith Electric Co., 152 W 


N. 
So Co. ° 





Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 
Burlington Instrument Co., 
Burlington, lowa. 
federal Telephone and Radia Corp., 
Devt E-216, 67 Broad, New York 4 


Electric Co., Section — 67, 
Apparatus Dept., Schenectady 5 Y. 

Pulaski Rd., Non: 
cago 39, in. 


Raytheon Mfg. Co., Waltham 54, Mass. 
R-B-M Division, Essex Wire Corp., Dept. 
L-2, Logansport, 


937A 8. 70, 


Dept. 0-29, 


Ind. 
| Sorensen & Co., 375 ‘Fairheld Ave., Stam- 


ford, Conn. ‘‘Nobatron 


Superior Electric Co., 1312 Meadow St., 


Bristol, Conn. 
Vickers Electric Div., 
Locust, St. Louis 3, Mo. 


Vickers, Inc., 1815 


| Westinghouse Elec. Corp., P. 0. Box 868, 


Pittsburgh 30, Pa. 


RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. Michigan 
Ave., Elkhart, Ind. (Mercury) ‘‘Ad- 


lake.”’ 
1260 W. 
‘Second, Mil- 
waukee 4, Wis. 


Allied Control Co., Inc., 2 East End 
Ave., New York 21, N. Y. 

Accumulator Go. 1027 
Newark Ave., Elizabeth 3, N. **Aga- 
stat.’ 

Ampori? £ Co., 561 Broadway, New York 

(Delay, Thermostatic Metal 

Bulb Type) 


& Hegeman Electric Co., 108 
Hawthorne, Hartford 1, Conn. 


937A 8. 70, 
Milwaukee 1, Wis. 
Automatic Electric Mfg. Co., 60 State, 


Mankato, Minn. 
1033 W. 
Van Buren, Chicago 7, Ill. 
Automatic Switch Co., 391 Lakeside Ave., 
Orange, N. J. 


2nd, Los Angeles 26, Calif 
Allen-Bradley Co., isié 8. 


| Barber-Colman Co., 
| Clare & Co., 


Rockford, TL 
Cc. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (Mercury & 
Micro- adjustment) 
Comar Elec. Co., 3148 
Chicago 18, Ill. 
Davis & Co., 
Kentland, Ind 


N. Washtenaw Ave., 
Dean W., 1006 First, 


Durakool Inc., 1010 N. Main, Dept. OO, 
Elkhart, Ind. (Mercury) 

Edison, Thomas A., Inc., Instrument Div., 
288 Lakeside Ave., W. Orange, N. 

Electric Auto-Lite Co., Toledo 1, 0. 

Electro-Therm, Inc., ‘$010 Georgia Ave., 
Silver Spring, Md. 

Federal Telephone and Radio Corp., Dept. 
E-216, 900 Passaic Ave., East Newark, 


N. J. 
General Electric Co., Section — 67, 
Apparatus Dept., Schenectady 5, N. Y. 
Guardian Electric, 1627-B W. Walnut, 
Chicago 12, Ill. 
don Co., A. W. Waterbury 382, Conn. 
35-18 87th, Long 
Island City, N. Y. 


Leach Relay Co., 5915 Avalon Blvd., 
Los Angeles 3, Calif. 
OED ee 4213 Belmont Ave., Chi- 


Hay 
Kurman Electric Co., 


cago 41, 


| Potter & Brumfield Sales Co., 551 W. 


Washington Bivd., Chicago 6, IIL 
L-2, Logansport, Ind. 
Sigma Instruments, Inc., 60 Ceylon, Bos- 
ton 21, Mass 
Signal Magtaseriag & Mfg. Co., 154 W. 
14th > New York 11, N. Y. 
Richards, Mil- 


waukee 12, Wis. 


| Struthers-Dunn, Ine., 150 N. 18th, Phila- 


delphia 7, Pa. (Mercu 


ry) 
| Ward Leonard Bioctrie co, 34 South 8t., 


Mount Vernon. 
868, Pittsburgh 30, Pa. 


P. O. Box 

| (Time Delay) 
Weston Electrical Instrument oe 5 

Frelinghuysen Ave., ar 5 


J. 
prwattcn: Chi- 
cago, Ill. 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Contactors; 
Switches. 


RESINS, INSULATING. 
Compounds & Resins. 


See Varnishes, 


RESISTANCE ALLOYS 
Driver Co., Wilbur B., 150 Riverside 


Ave., Newark 4, J. 
Berylem, N. J. 


oe . Co., Detroit 9, Mich. 
el.°” 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 
General Electric Co., Section W11-1122, 
—aaeueen Materials Dept., Bridge- 


port 2, Conn. 
Lewis Engineering Co., Wire Div., Nau. 
gatuck, 


RESISTANCE WIRE. 
sistance. 


See Wire, Re- 


neeesTens. INSTRUMENT and 


Allen- paotiey Oa. 1816 8. Second, Mil- 
waukee 4 

Amperite “Ng ‘Set Broadway, New York 
a a ie ) 


N. i. 
Hardwick, Hindle, Inc., Newark 5, N. J. 
Instrument Resistors, Ine., 1036 Commerce, 
nion 


International Resistance Co., 401 WN. 
Broad, Philadelphia 8, Pa. 
Co., inc, P. K., a 


Ohmite an Co., 4804 Flournoy, | | 
“Brown 


IT: 

“foi dohm,”’ “‘Riteohm,” ‘’Wire- 
watt, ** **Determohn,”” | **Little Devil,” 
**Multivolt,”” *“Ohmite.”* 

Radio Corp. of America, Commercial En- 
gineering Section 41BR, Harrison, N. J. 

Resistors, Inc., 2247 Indiana Ave., Chi- 
cago 16, Ill. 

Sprague Electric Co., North Adams, Mass. 
**Koolohm 


Square D Co., 4041 N. Richards, Mil- 

Stackpole Cian Co., St. Marys, Pa. 
ackpole Ca 0., a 

Tuttle & Co., W., Adrian, Mich. 

Ward aA, Electric Co., South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 583 
Frelinghuysen Ave., Newark 5, N. J 

RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

General Electric Co., Section ~_— 67, 
Apparatus Dept., Schenectady 5, N. Y 

Hardwick, Hindle, Inc., Newark 5, N. J. 

Hartford Element Co., Windsor St., Hart- 
ford 5, Conn. 

Instrument Resistors, Inc., 1036 Commeree, 

“Resistance Co., 


Union, 

International 401 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianape- 
lis 6, Ind, 

Ohio Carbon Co., 12509 Berea Rd., Cleve- 


land , o, 

Ohmite Mfg. Co., 4806 Flournoy, Chi- 
cago 44, Ill 

Resistors, Inc., 2247 Indiana Ave., Chi- 
cago 16, Ill. 

Rex Rheostat Co., 3 Foxhurst Rd., Bald- 
win, N. Y. 

Sprague Electric Co., North Adams, Mass. 
**Koolohm,’ ““Megomax. 

Ward Leonard Electric Ce., 34 South 
Mount Vernon, N. Y. 


RU ESSTATS, INSTRUMENTS and 


Allen-Bradley Co., 1316 8. Second, Mi)- 
waukee 4, Wis. 

angus Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. HL 

eseseal Mfg. Co., Lake & 4th, Racine, 


Wis. 
Hardwick Hindle, Inc., Newark 5, N. J. 
International Resistance Co., 401 N. 
Broad, Philadelphia 8, Pa. 
Mallory & Co., Inc., P. R., Indianapo- 


lis 6, Ind. 
Ohmite Mfg. Co., 4804 Flournoy, Chi 
cago 44, Ill. 
Rex — Co., 3 Foxhurst Rd, Bald 
win y 
Montes Co., 84 South, 


N. 
Ward Leonard 
Mount Vernon, N. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Electrical Manufacturing Co., Lake at 
Fourth, Racine, Wis. (Foot & Knee 
Control) 

General Electric Co., Section 8 67, 
Apparatus Dept., Schenectady 5, ee 

Hardwick, Hindle, Inc., Newark 5, N. J 

International Resistance Co., 401 N 
Broad, Philadelphia 8, Pa. 

National Electric Controller Co., 5308 
Ravenswood Ave., Chicago 40, Ill. 

Ohmite Mfg. Co., 4804 Flournoy, Chi 
cago 44, Il. 

Rex Rheostat Co., 3 Foxhurst Rd., Bald 


win, N. Y. 

Ward Leonard Electric Co., 34 South. 
Mount Vernon, N. Y. 

Westinghouse Elec. Corp., P. 0. Box 868. 
Pittsburgh 30, Pa. 

RINGS, COLLECTOR 

Baker F Co., Inc., 113 Astor, Newark 5. 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp., 401 Forest, Attleboro, Mass. 
(Precious Metal) 

Makepeace, D. E., Co., Tttleboro, Mass. 

Wesche Electric Co., B. A., 1626-18 Vine. 
Cincinnati 10, Ohio. ‘“‘Welco.’’ 


Wilson Co., H. A., 105 Chestnut, New 
ark 5, N. J. (Precious Metal) 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn. 

Cuyahoga Spring Co., ‘10270 Berea Ra... 
Cleveland 2, O. ‘Snap Clip.’ 

Eaton Mfg. Co., Reliance Div., Massillon, 
0. 


Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 
sepenet Lock Washer Co., Newark 5. 


; ae 
Waldes Kohinoor, Inc., 47-01 Austel Place, 
Dept. EM-1, Long Island City 1, N. 
““Truarc.”’ 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 

Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Conn. 


RIVETS. 


ROLLER BEARINGS. See Bearings, Bald 
and Roller. 


ROTARY CONVERTERS. See Motors. 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 


See Fasteners. 


ELECTRICAL MANUFACTURING 
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Rogan Offers a Wide Variety of Stock Molded 


. 
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SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan's stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 


for free catalog now! 
7500 W. IRVING PK. BLVD. 


ROGAN BROTHERS CHICAGO 18, ILLINOIS 
Compression Molders and Branders of Plastics 














making dies 
& templates 


Simply brush on right 


at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 
sharp relief, and at 
the same time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 
THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
In Canada: 2466 Dundas St. West, Toronto, Ont. 











DUCTS 


AN 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


SCREW MACHINE PRO 


has 
RN ae 








Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 
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for safety later 


DO IT BETTER NOW! 
a fill AMIN 


SPRINGS are the “life” of a design. On their own power, 
they pull, push, open, close—actuate vital parts of mechan- 
ism. When they fail, so does the product! 

For safety, springs should be designed into the product, 
after the right type, size and metal have been determined. 
Generally, this is an engineering job, and if you are not 
set up to do it, you are welcome to this assistance as a 
“plus” with your order. Just send us a description of the 
device, preferably with sketch or blue print. 


7 =o 


SCREW MACHINE PRODUCTS—The foregoing applies 
very largely to screws, nuts, turnings, pins, knobs, handles 
and the thousands of other parts made on modern screw 
machines, and the same engineering service is yours if you 


wish it. 


SPRINGS & SCREW MACHINE PRODUCTS 
THE PECK SPRING COMPANY 20 Grove Ave., Plainville, Conn. 


wr your ANSWER 


IS NOT HERE > 


WE CAN PROVIDE IT 


HERE» 


Your problem may already be 
solved by one of Esco’s spec- 
ially designed units. If not, over 
35 years of experience and a 
highly trained staff will provide 
a new unit to meet your indi- 
vidual specifications. 

Specialists in high-frequency, high-speed motors and power supplies 


CATALOG 
46-1 








ELECTRIC MOTORS + GENERATING PLANTS * GENERATORS 
MOTOR GENERATING SETS > DYNAMOTORS - CONVERTERS 































































































































































































































EXTREMELY 


“ALL-IN-ONE” 
HARD FINISH. / 
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Lg BUT 


It’s another of the new Dolph formulations 
. .. another “cost-and-time” saving electrical in- 
sulating varnish. 


Synthite BC-302 Clear Baking Varnish was 
especially developed for production line appli- 
cations, such as for insulating fractional horse- 
power armatures and fluorescent ballasts. 


















































@ -It cures quickly . ... deep and hard. 








@ Permanent bond ...won’t throw out even 
at high speeds. 














So many advantages in this “All-in-One” varnish 
... and at real savings through very fast cure and 
low original cost. 

















Don’t delay! Discuss your insulating varnish 
requirements with one of our representatives 
now. He’ll show you how to make real “time- 
and-money” savings in your varnish treating 
cycles. John C. Dolph Co., 1058 Broad St., 
Newark, N. J. 


Write TODAY for our free Technical Data 
Sheet. 





















































Member Electrical Insulating Varnish 
Section, NEMA 


INSULATING 
VARNISH 
SPECIALISTS 



























































Davidson Rubber E 5@ Brighton, 
Charleston 29, Mass. (Sponge 
General Elec. Co., Chemical Dept. 1 


Plastics Ave., Pittsfield, Mass. 
Lord Mfg. Co., Erie, Pa. 


United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 
SAWS, COMMUTATOR. See Commu- 


tator Saws and Slotters. 


SCREW DRIVERS, PORTABLE. 
Tools, Portable. 


SCREW-DRIVING MACHINES 


Detroit Power Screwdriver Co., 
Fort, Detroit 16, Mich 


See 


2817 W 


Keller. Tool Co.,_ Grand Haven, Mich 
(Pneumatic. ) 

SCREW MACHINE PRODUCTS (See 
also Fibre; Plastics.) 

Allmetal Screw Products Co., Inc., 83 


Greene, New York 13, N. Y. 
Blake & Johnson C., 1495 Thomaston Ave., 


Waterville 48, Conn, 
70 Baker, Provi- 


Linden & Co., Inc., 
dence, BR. I, 
Milford Rivet & Machine Co., 871 Bridge- 


port Ave., Milford, Conn. 

National Acme Co., 170 E. 18lst, Cleve- 
land 8, O. 

Peck Spring Co., 20 Grove Ave, Plain- 
ville, Conn, 

Penn Ri-Vit & Mch. Co., 254 Hunting- 


ton, Philadelphia 33, Pa. 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See cements, 
Insulating & Sealing; Waxes and Com- 
pounds. 


SEALS and TERMINALS, HER- 
METIC. 


Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 


SEALS, OIL and GREASE 

Chicago Kawhide Mfg. Co., 1267 Elston 
Ave., Chicago 22, Ill. 

Felt Products as. Co., 1536 Carrell Ave., 
Chicago 7, Ill. 

Garlock Packing Co., Palmyra, N. Y. 
*Klosure.’ 

Gits Bros. Mfg. Co., 1840 8S. Kilbourn 

Ave., Chicago 23, Ill. 


SELENIUM RECTIFIERS. 
fiers, Dry Metallic. 


SHAFTING, FLEXIBLE. 
Shafting. 


SHEETS, 
Electrical. 


See Recti- 


See Flexible 


ELECTRICAL. See S8Steel, 


SHUNTS, INSTRUMENT. 
ments and Accessories. 


SIGNAL DEVICES 
Signal Engineering & Mfg. Co., 
14, New York 11, N. Y. 


See Instru- 


154 W. 
SIGNAL LIGHT ASSEMBLIES. 
See Lights, Pilot and Indicator. 


SILK, VARNISHED. 
Insulating. 


See Fabrics, 


SILVER and SILVER ALLOYS 
also Contacts and Contact Points) 
(For Solder, see Brazing Alloys, Silver) 


(See 


eS Co., Inc., 113 Astor, Newark 5, 

Brainin Co., C. 8., 233 Spring, New 
York 13, N. Y¥. 

Fansteel Metallurgical Corp., North Chi- 
cago, 
General Plate Div., Metals and Controls 
Corp., 401 Forest, Attleboro, Mass. 
mm &. Harman, 82 Fulton, New York 
ve We Be 

Makepeace, D. E., Co., Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapo- 
lis 6. Ind. 

Secon Metals Corp., 228 E. 45th, New 
York 17, N. Y. 


SLEEVE BEARINGS. See Bearings and 
Bushings. 


SLEEVING and TAPE, 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Johns-Manville Corp., 22 E. 40, 
York 16, N. Y. ‘“‘Quinterra.”’ 

Mitchel-Rand Insulation Co., Inc., Dept. 
D-5, 51 Murray, New York 7, N. Y. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N 


ASBESTOS 


New 


SLOT INSULATION. 
Insulating; Mica; 
Tubing & Sleeving, 


See Fabrics, 
Paper, Insulating, 
Braided Fabric. 
Commutator 


SLOTTERS, MICA. See 


Saws and Slotters. 


SOCKETS and ADAPTERS, 
See Plugs and Receptacles. 


SOCKETS and RECEPTACLES. 
INCANDESCENT LAMP 


RADIO. 


Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne, Hartford, Conn. 

Dial Light Co., 900 Broadway, New 
York 3, N. Y. 

Drake Mfg. Co., 1711 W. Hubbard, 
Chicago 22, Ill. (Pilot) 














General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge- 
port 2,. Conn. 

Kirkland we, H. R., 810 King, Morris. 


town, N 


J. 
McGill Mfg. Co., Inc., Valparaiso, Ind, 
**Levolier.”’ 


Mines Equipment Co., 4223 Clayton Ave,, 
St. Louis 10, Mo. 
Boston, Mass. 


Morse Co., Frank wW., 
Union Insulating Co., Parkersburg, W. Va, 


SOCKETS, FLUORESCENT. 
rescent Lamp Auxiliaries. 


SOCKET senew KEYS and 
WRENCH 


See Fluo 


Allen Mfg. ae Hartford 2, Conn. 
Bristol Co., The, Waterbury 91, Conn, 
Standard Pressed Steel Co., Box 594, 


Jenkintown, Pa. ‘‘Halloweil.” 
SOCKET SCREWS. 


SOLDERING IRONS 
American Electrical Heater Co., Detroit 


See Fasteners 


2, Michigan 

Ceneral Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. 
“Calrod.’ 


Hexacon Electric Co., 177 W. Clay Ave,, 
Roselle Park, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. ‘“Thermo-Grip”’ Grip 


Tools. 
New Britain, Conn. 


Stanley Tools, 
Transvision, Inc., Dept. EM, 460 North 
Inc., 615 


Ave., New Rochelle, N. Y. 
Ungar Electric Tools, 
mun St., Los Angeles 12, Calif. 
Vulean Electric Co., Danvers 2, Mass. 
“Vulcan,” “‘Pygmy,”’ **Counterpoised,”* 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cabie. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing AHoys) 

Federated Metals Div., American Smelting 
& Refining Co., Whiting, Ind. ‘“‘Gar- 
diner.”’ 

Kester Solder Co., 
Chicago 39, Ill. 
Core."’ 

sapere Specialties, 


Ducom- 


4201 Ww rightwood Ave., 
**Acid-Core,”’ ‘‘Rosin- 


Dept. D, Summit, 


SOLDERING COMPOUNDS 
(Fluxes. Paste, Liquid, Salts, etc.) 

eee Battery & Mfg. Co., North East, 
a. 

Chase Brass & Copper Co., 
bury 91, Conn. 

du Pont de Nemours, 
mington, Del. 

Federated Metals Div., American Smelting 
& Refining Co., Whiting, Ind. 

meet & Harmon, 82 Fulton, New York 1, 


Inc., Water- 


Inc., E. I., Wil- 


4201 Wrightwood Ave., 


McGill Mfg. Co., Inc., Elec. Div., 250 
N. Campbell, Valpariso, Ind. 

Ohio Carbon Co., 12508 Berea Rd., Cleve- 
land 11, O. 

Soldering Specialties, Dept. D, 
N. J 

Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Pa. 


SOLENOIDS 


Automatic Electric Sales Co., 
Van Buren, Chicago 7. IIl. 
Cannon Elec. Dev. Co., Dept. B-118, 3209 
Humboldt, Los Angeles 31, Cal 

Comar Elec. Co., 3148 N. Washtenaw Ave., 
Chicago 18, Ill. 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Flectric Auto-Lite Co., Toledo 1, Ohio. 


m., Solder Co., 
Chicago 39, Ill. 


Summit, 


1033 W. 


General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
Guardian Electric, 1627-B W. Walnut, 


st., Chicago 12, Ill. 

Leland, G. H., Inc., 111 Webster, Day- 

National Acme Co., 170 E. 181st, Cleve- 
land 8, O. ‘Namco.’ 

R-B-M Div., Wire, Dept. L-1, 

Soreng Mfg. Corp., 1901 Clybourn Ave., 
Chicago 14, Ill. 

Struthers-Dunn, Inc., 150 N. 18th, Phils- 
delphia 7, Pa. 


Essex 
Logansport, Ind. 


ton 2. O. 
West Coast Elec. Mfg. Co., 10006 8 
Main, Los Angeles 3, Cal. 
Westinghouse Electric Corp., P. O. Boz 


868, Pittsburgh 30, Pa. 
SPEED INDICATORS. See Tachometers. 


SPEED REDUCERS 
For Motorized Units, 

Allis-Chalmers Mfg. Co., 937A 8S. 190, 
Milwaukee 1, Wis. 

Janette Mfg. Co., 556 W. Monroe, Chi- 
cago 6, . 


SPLICING GUM and TAPE. 
Friction and Splice. 


SPOOLS, WIRE 
Accometela, Inc., 606 N. 5th, Minneapolis, 
i 


nn, 
The Cleveland Welding Co., W. 117 Beres 
Rd., Cleveland 7, O. 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 7 Ww, 
‘ 


Ace Spring Mfg. Co., y 
Ameriogn, Seest & Wire Co., Cleveland 18, 


See Motors. 


See Tape, 


Houston, 
New York 12, N. 


0 
Associated Spring Corp., Bristol, Conn. 
Barnes Co., Wallace (Div. Associa 


Spring Corp. ), Bristol, Conn. 
Barnes-Gibson- Raymond, Div. 
Spring Co., Detroit 11, Mich. 


Associated 
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UNITED-CARR 


for cost-cutting 







Z design engineering 


service 
St 


(@o Send us your specifications or 
requirements. Address Dept. 13 


,; UNITED-CARR FASTENER CORP. 


Cambridge 42, Mass. 


MAKERS STENERS 






SHIPPERS -epore sav- 


ings of $600 a year with Marsh 
St acil Machines, Brushes, Inks! 
Electric and Hand Operated 
machines cut 12”, 34”, 1” letters. 
For sample stencil, Shippers’ 
Handbook, prices, pin this to 
business letterhead with your 
name. 


MARSH STENCIL MACHINE CO. 
45 Marsh Bldg. + Belleville Wl, U. S.A. 
















ELECTRICAL 
CONNECTORS 















MANY TYPES IN 
ALL SIZES 


COOLER, MORE 
ECONOMICAL 


ILSCO COPPER 


Fill out and mail for 54-page illus- 
trated catalog. 
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Can you name an Industry 
not using Formica Parts? 


The list of Formica Parts users reads like a Directory 
of World-wide Industry. Tell us what you need and My 
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Formica will produce your parts to your specifications. 
Typical examples: ete 
Tubing Used in Rayon Manufacturing 


a" 


we’ 7 Machines. 

7 One-piece Bobbins . . . Textile Industries. a 
o * 

ne Flexible Couplings for Motor Drives. 4 

~ Automotive Distributor Breaker Arms. ie 

* $ i 


Bus Bar Insulators ... Electrical Mfg. 


ra 
ae 






Let us know how you are con- SS 
sidering using Formica. Typical 
sample parts and “Data on 
Formica” are available. Help 
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CUYAHOGA 
BRUSH SPRINGS 


... for fractional horsepower motors 


MILLIONS OF CUYAHOGA precision 
carbon brush springs are doing an out- 
standing job on fractional horsepower 
motors used for all popular makes of 
appliances, refrigerators, portable elec- 
tric tools, vacuum cleaners, ete. 

Every conceivable design in sprin 
and wire part application is produc 
for industry by the Cuyahoga Spring 
Company. 

Your inquiries are invited. 


The CUYAHOGA SPRING @ 


10270 BEREA ROAD *© CLEVELAND 2, OHIO 
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HIS COMPACT, rugged type M 25 watt rheostat 

offers exceptional heat dissipation. An exclu- 
sive Hardwick, Hindle feature is the lock tab 
which prevents deformation of the contact arm 
due to rough handling. Its steei stop pin will 
withstand over 40 inch pounds torque. 

The resistance element is wound on a pure mica 
strip, embedded in vitreous enamel and sealed in 
a ceramic base—thus bonding inseparably the 
winding and base. 

And in our type M rheostats you have a choice 
of 2 types of contact mechanisms, either a carbon 
brush or a spring metallic contact. And also a 
choice of 2 types of bases designed for either lug 
type or screw type terminals, or any combination 
thereof. 

Other types of Hardwick, Hindle rheostats, and 


our many resistors offer you valuable exclusive 
advantages. 










































































Write us today. Our engineers are at your 
service. 


HARDWICK, HINDLE, Inc. 
Rheostats and Resistors 


Subsidiary of 


The National Lock Washer Company 
NEWARE 5, WN. J. Established 1886 U.S. A. 
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Maximum Wattage 
Dissipation for Size 
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Cuyahoga Series Co., 10270 Berea Road, 
Cleveland, O. 
Dunbar A Co., Div. Associated Spring 
Corp., Bristol, Conn. 
(Div. Associated 


Gibson Co., William D. 
.), 1800 Clybourn Ave., Chi- 


Spring Co 
eago 14, Ill. 
Gibson Electric Co., 8349 Frankstown 


Ave., Pittsburgh 21, Pa. (Beryllium 
Copper.) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, ich. 


i 
Illinois Coil Spring _? 2100 N. Major 


Ave., Chicago 39, Ill. 
Lewis Spring & Mfg. Co., 2646 W. 


Ave., Chicago 47, Il. *"Speede ” 
= Div., Associated Spring Corp., Day- East Cleveland, 0. “8 —_ 
Pec dene Co., 20 Grove Ave., Plaine STRIPPING COMPOUNDS. See Clea. 
ville, Conn. ing Compounds, Metal. 
Raymond Mfg. Co., Div. Associated Spring 


Corp.. Corry, Pa. 
U. 8. Steel Wire Spring Co., 7800 Fin- 
ney Ave., Cleveland 5, 0. 


STAINLESS STEEL. See Steel, 


Com 
mercial Forms and Grades. 


STENCIL MACHINES 


Marsh Stencil Machine Co., 


45 Marsh 
Belleville, Ill, % 







STRAIN RELIEFS. 


See Grips om 
Clamps, Strain Relief. 


STRIPPERS, WIRE 
Ideal Industries, Inc., 1008 Park Av, 





North 


Sycamore, Ill. 
Pyramid Products Co., 2224 S. Stats 
**Colonial.”’ 
Ave, 









Chicago 16, Ill. 
Wire Stripper Co., 1729 Eastham 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 

Aircraft-Marine Products, Inc., 1504 x. 
Fourth, Harrisburg, Pa. ‘‘A-MP." 


Baer Co. = 8., 7-11 Montgomery, Hill- 
side, 
STAMPINGS, METAL Buchanan Electrical Prods. _ 19% 
Accur: ring entra ve side 
Chiesgo 3a. ne S. Co, S817 W. Lake, ike Electric Co., 392 W. 12th, Erle 
a. 
“5 tok ue. Nn“, 1 'W. Moot, Ty Easinowrine. Co., * Bruckne: 
oods towoe v New Yor! b 
— - = Gn, tue : say Thermionie “Corp. , 453 Concord 
terbury Conn ve ambridge 
an | allace (ty. 5. Se. Chase Brass & Copper Co., Inc., Water. 
Spri Corp.), Bristol, bury 91, Conn. 
Barnes-Gibson- Raymond, Deroit 11, Mich. Curtis Development s ame. Co., 19 N 
rawfor: 
— ioe & Caos Ca, Ine., Woter- Federal Telephone and ‘Radio Corp., Dep 
Dayton Hogere Mis. Co., 2805 8. 1aty ie ig Coral Bartholomew’, At 
Hart 0. artho 
~~ —_ wy B ‘Hartfor a 1, Conn. ‘“‘Diamond H.” 


Dunbar Bros Co. (Div. , Spring 
Conn. 


Corp.), Bristol, 
Electric ‘Auto-Lite Co., Toledo 1 
Federal Tool & 

Ave., Minneapolis 16 
Gibson Co., William D. 


oO. 
Mfg. 09,36 3008" Alabama 
(Div. Associated 


Howard B. Jones Div., Cinch ate, Corp., 
2460 W. George, Chicago 18, Til. 
Taylor Fibre Co., Norristown, Pa. 


SWITCHES, AUTOMATIC and MANUAL 


Spring hi’ 1800 Clybourn Arve., Float (Liquid Level) A) 
Heyman’ Mig. Co., Kenilworth, . J. Limit (Snap- Action) (B) 
Hubbard Spring Co. ail, D-- 528 Central mee iD 

ve., ‘ontiac ° ich. 
Illinois Coil Spring Co., 2100 N. Major oe (Diaphragm) Ht 

Ave., ‘yo Le Il. Time (G) 
Linden & Co., , 70 Baker, Providence, Transfer (H) 
Onio Div., Associated Spring Corp., Day- Canopy — (K) 

, eat 
Sear Oo, 17 Virginia. Ave., Heater (Series Multiple) oe 
Raymond Mfg. Co. (Div. Associated Spring —. Key and Lever (0) 

Corp.), Corry, Pa. Push Button Snap 
Revere Copper & Brass, Inc., 230 Park Slide, Rotary) (P) 

Ave., New York 117, N. Y. occa” ao (R) 
Shakeproo, nn 2501 Keeler Ave., Chi- Selector (Rotary Tap) (s) 
Sherman Lamination Co., 10 ‘Thompson, Zarengh-Cord Gnap (x) 
United. Cart F astener C Cambridge 42 aaa it Breakers, Push But 
nited-Carr Fastener Corp., mbridge 42, See also reu r 

Mass. ne . " , = Stations; Controllers, Motor; Be 
Worcester Pressed Steel Co., 602 Barber lays; Timers.) 

Wrougiit Washer Mtg. Co. 2200 8. Bay Allen-Brodiey_Co., 1816 8. Socmnd, 
, - , ; waukee 4, 8. 
Milweukeo 1, Wise. Allis-Chalmers Mfg. Co.. 937A 8. 1, 
STAMPINGS, NON,METALLIC ey med Pog gg! 
Allied Control Co., Ine., Dep . 
Baer Co., N. 8., 7-11 Montgomery, Hill- End Ave., New York 21, N. Y. (CD 
side, N. J. (Fibre) GHR) " 
Federal Tool & Mfg. Co., 3608 Alabama Almo Mfg. = 477 Washington, Newart 

Ave., Minneapolis 16, Minn 5, N. J. 

Richardson Co., Lockland, Cincinnati 15. Arrow-Hart ” Hegeman Electric Ce. 

oO. Hartford 1, Conn. (ACDHKMPRT) 
Taylor Fibre Co., Norristown, Pa. Automatic Electric Mfg. Co., 60 

Mankato, Minn. (GR) 
STARTERS, FLUORESCENT. See Automatic Electric Sales Co., 1033 W. 


Fluorescent Lamp Aurxiliaries. 


Van Buren, Chicago 7, Ill. 


Automatic Switch Co., 393 Lakeside Ave. 


Orange. N. J. (CHR) ; 
oy Py Hy a ee Brown reat — - Wayne Ave., 
: , Philadelphia a. 
.. 4719 W. Sunnyside 
STEATITE. See Ceramics. OF a ol, i, Oe) ; 
Comar Electric Co., 3148 N. Washtenaw 
STEEL—Commercial Forms and Grades. Ave., Chicago 18, Til. 
Alloy (A) Durakool, Inc., 1010 N. Main, Dept. 00, 
Bars (B) Elkhart, Ind. (D) 
Carbon (C) Edison, Thomas A., Inc., Instrument Div., 
Coated (D) 288 Lakeside Ave., West Orange, 
Sheets and Strips (8) (FG) 
Enameling (E) Electro Switch Corp., 193 Broad, We 
Stainless (N) mouth 88, Mass. (HOS) 
Cold Rolled Only (O) Federal Telephone and Radio Corp., = 
Tubing (T) E-216, we Kingsland Rd., Clifton. 
a ee, “ae, ane Wine, oat ? 51 Pleasant, Ashland, Mass 


American Steel & Wire Co., 614 Superior, 
Cleveland 13, 


*““Thermoswitch’’ (F) 
Furnas Electric Co., 300 McKee, Batavia. 
I 


0. (SN) ll. 

American Nickeloid Co., Peru 3, Ill. General Controls, 801 Allen Ave., Glea- 
(DS) (Nickeloid) (Preplated) dale 1, Cal. (G) 

Barnes Co., Wallace (Div. Associated General Electric Co., Section mee 
Spring Corp.), Bristol, Conn. (S-CO) Apparatus Dept., Schenectady 5 Y. 
(Spring) **Switchette.”” eerie 

Carnegie-Illinois Steel Cop.. Carnegie ST) 

Bidg., Pittsburgh 30, Pa. ‘USs.’ Guardian Electric, 1627-B W. Walnut 
“Vitrenamel”’ (B-AC) (S-ACDEN) , Chicago 12, Ill. (CFGHN) 
(T-ACN) Hart’ Mfg. Co., 211 Bartholomew Ave. 
eo ee Cun. Pittsburgh 30, Pa. Hartford 1, Conn. (FLMPS) “Diamond 
-CO) a ” 


oes Sons Co., John A., Trenton 2, 
Ryerson & Son, Inc., Joseph T., Chicago, 


Haydon Mfg. Co., Inc., 2512 Elm, Tor- 
rington, Conn. 


(G) 
Heineman Electric Co., 99 Plum, Trentoa, 
N. 


Ill. (ABCENST) J. “‘Heco.” 

Superior Steel Corp., Carnegie, Pa. ydeal Industries, Inc., 1008 Park Ave. 
(ANS) (Spring) (Clad). ‘‘SuVeneer.” Sycamore, Ill. ) 

Timken Roller Bearing Co., Steel & Tube jejand, G. H., Inc., 111 Webster, Day- 


Div., Canton 6, O. (B-AN) (T-AC) 
Worcester Pressed Steel Co., 602 Barber 


ton 2, 


oO. 
Lewis Engineering, Naugatuck, Conn. (8) 


Ave., Worcester 6, Mass. ‘‘Presteel’’ Landis & Gyr, Inc., 104 Fifth Ave., New 

eg Flfusetne,T 418! Ravenewood Ave 
STEEL, ELECTRICAL (Silicon) a ae 

Sheets and Strips. Mallory & Co., Ine., P. R., Indianapolis 
Carnegie-Illinois Steel Corp., Carnegie 6, Ind. ( 8) 

Bldg., Pittsburgh 30, Pa. “USS. Master Electric Co., Dayton 1, (O. 
Follansbee Steel Corp., Pittsburgh 30, Pa. McGill Mfg. Co., Inc., RO eo 

Inc., Joseph T., Chicago, 250 No. Campbell, Valparaiso, 


Ryerson & Son, 
Tl. 


“Levolier,” ‘“Twi-Lite.” (KP) 
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lto 10,000 ohms. Stand- 
ard tolerance, within 
10% plus/minus. 


w 


Power rating: 2 watts 


average. tentiometers and rheostats are inter- 


* changeable mechanically with composi- 
Single tap at center tion-element Series 37 Clarostat 
can be provided. controls. Space-savers. Dependable. 


Tapers not practical. Long-life. Often preferred to larger 


* controls for resistance values up to 
10,000 ohms linear. Bakelite body with 
metal cap. With or without power switch. 


300° mechanical ro- 
tation; 280° electrical, 
without switch, 260° 


with. * Write for Literature... 
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CLAROSTAT MFG. CO., INC. Na 
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Join with GARDINER Solder! 


Sie Federated Gardiner Brand ROSIN 
CORE SOLDER is scientifically al- 
loyed from the purest metals, 
resulting in a precise composition 
which will give strong, corrosion- 
free bonds in all electrical work. 
Comes in 1 Ib. & 5 Ib. spools. 


METALS DIVISION 


AMERICAN SMELTING & REFINING COMPANY 
WHITING, INDIANA (CHICAGO) 


Manufacturing Compan 
Subsidiary of Harbison -Walker Refractories 
EAST LIVERPOOL, OHIO re 
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Composite 
Strip Material 
for Contact Springs 


WILCO ‘SILVER OVERLAY on BERYLLIUM COPPER is one of the newer 
WILCO materials designed and produced to reduce fabrication problems 
on contact spring assemblies. 


PREFERRED . . . because 1. It is comprised of a silver contact surface 
permanently bonded to Beryllium Copper, which can be 
heat-treated in the normal manner to bring about its 
excellent spring properties. 


2. It increases the permissible thermal and electrical 
limits. 

3. Available with one or both faces silver clad, in 
standard thicknesses and widths, soft or cold-rolled 
tempers, or finish heat-treated to maximum spring 
properties. Also available as fabricated parts made 
to your most exacting requirements and specifications. 


The WILCO Sales and Engineering Departments are prepared to recom- 
mend the proper application of this and other WILCO products to manufac- 
turing customers’ individual needs. WRITE FOR A WILCO ENGINEERING DATA 
BULLETIN which gives more complete technical information. 


WILCO PRODUCTS INCLUDE: THERMOSTATIC BIMETALS: Al 
temperature ranges, deflection rates and electrical resistivities. ELECTRICAL 
CONTACTS: Silver, Platinum, Tungsten, Alloys, Sintered Powder Metal. 
SILVER CLAD STEEL: For industrial use. NI-SPAN C* Constant Modulus alloy: 
JACKETED WIRE: Silver on Steel, Copper, Invar and many other combinations. 
SPECIAL ALLOYS: Including high conductivity, high strength Copper Alloys. 
ROLLED GOLD PLATE AND GOLD FILLED WIRE. 


*Reg. Trade Mark, The International Nickel Co., Ine. 
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100% more pull per unit size 


We’re dependent upon mechanical muscles in the 
form of solenoids activated by automatic or fingertip 
control. But there’s a limit to the amount of work 
even mechanical muscles can do. That limit is set by 
restrictions on size or weight and by the heat stability 
of the insulating materials used in winding the coil. 



























































































































































PHOTO COURTESY B/W CONTROLLER CORPORATION 











Silicone insulated ‘‘Hi-Power’”’ small space solenoids operate continuously 
in either 25 cycle 110to 220 volt or 60 cycle 110 to 550 volt service. 














Use of heat-stable Silicone Insulation has enabled 
engineers at B/W Controller Corporation of Birming- 
ham, Michigan, to give you almost twice as much 
power without increasing the size or weight of their 
small space solenoids. For example, the new B/W 
“‘Hi-Power”’ solenoid has a push or pull of 32 pounds 
at 100% voltage compared with 17-18 pounds for a 
comparable Class “‘A”’ solenoid. 









































This increase in power per unit size is made possible 
by the exceptional ‘heat stability of Dow Corning 
Silicone Insulation. This new class of electrical insu- 
lation gives long and continuous service at tempera- 
tures in the range of 200-260°C. ‘‘Hi-Power’’ solenoids 
operate continuously in 25 cycle 110 or 220 volts as 
well as in 60 cycle service up to 550 volts. DC Silicone 
Insulation also assures efficient operation in spite of 
high ambient temperatures. 












































And Dow Corning Silicone electrical insulation gives 
you more power per pound in other kinds of electrical 
equipment including motors, transformers, and 
generators. For more information, call our nearest 
branch office or write for our new collection of case 
histories on Silicone Insulation, pamphlet No. G7-L-2. 






































DOW CORNING CORPORATION, MIDLAND, MICHIGAN 


Atlanta © Chicago © Cleveland © Dallas © New York @ Los Angeles 
in Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Lid., London 
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Mercoid Corp., 4201 Belmont Ave., Chi- 
cago 41, I (ACDEF) 

Micro-Switch Div., First Industrial Corp.. 
Freeport, Ill. (BF'LS) 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. (waterproof) 

Minneapolis- Honeywell Regulator Co., 
2950 Fourth Ave., S., Minneapolis 8, 
Minn. ‘‘Con-Tac-Tor.’’ (BDEF) 

Morse Co., Frank W., 1300 Soldiers Field 
Rd., Boston 35, Mass. (KOP) 

National Acme Co., 170 E. 13lst, Cleve- 
land 8, O. ‘“‘Namee.”” (BP) 

one 4804 Flournoy, Chicage 

Powrex Switch Co., P. O. Box 206, Water- 
town 72, Mass. (D) 

R-B-M Division, Essex Wire Corp., Dept. 
L-2, Logansport, Ind. 

Robertshaw-Fulton Controls Co., Younge- 
wood, Pa. (FM) 

Soreng Mfg: Corp., 1901 Clybourn Ave., 
Chicago 14, Ill. 

Spencer Thermostat Co., Div. of Metals & 
Controls Corp., 102 Forest, Attle 
boro, Mass. “‘Klixon.”’ (EF) 

Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. (ABCEFLOPR) 

—- Carbon Co., St. Marys, Pa. (P- 

je) 

Struthers-Dunn, Inc., 150 N. 18th, Phila- 
deiphia 7, Pa. 

Telechron, Inc., 30 Union St., 
Mass. (G) 

Unimax Switch Div., W. L. Maxson Cerp., 
460 W. 34th, New York 1. N. Y. (B) 

Walser Automatic Timer Corp., 420 Lex- 
ington Ave., New York 17, N. Y. (G) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CFGHOPR) 

Westinghouse Electric Corp., P. O. Boz 
866, Pittsburgh 30, Pa. (ABCDFGCH- 
OPRS) 

Zenith Electrie Co.. 152 W. Walton, Chi- 

cago 10, Ill, (HR) 


Ashland, 


TACHOMETERS 


Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Electric Auto-Lite Co., Toledo 1, O. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, O. 

Veeder-Root, Inc., Hartford 2, Conn. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 


National Band & Tag Co., Dept. 9-897, 
Newport, Ky. 


TAPE, ADHESIVE and COIL 
FASTENING 


Armstrong Cork Co., 9502 Arch, Lan- 
caster, Pa. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicaco 6, Ill. 

Minnesota Mining « Mfg. “4 , St. Paul 6, 
Minn. ‘‘Scotch.’ 

Mitchell-Rand Insulation > Inc., 51 
Murray, New York 7, 


TAPE, ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrically Conductive. 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape & 
Sheeting. 


TAPE, FRICTION and SPLICE 

General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge- 
port 2, Conn 

Okonite Co., Wilkes-Barre, Pa. (Panther 
& Dragon Tapes) 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, lll. 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Johns- “Manville Corp., 22 E. 40, New York 


16, N 
Minnesota Mining & Mfg. Co., 900 Fau- 
quier Ave., St. Paul 6, Minn. 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 
United States Rubber Co., 1230 Avenue of 
the Americas, New York ‘20, 5 ee 


TAPE, MICA. See Mica. 
TAPE and SHEETING, SYNTHETIC 
RESIN 


Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. ‘‘Fibron.’’ 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 

Vartex.”’ 

TAPE and WIRE, MAGNETIC 
— See Magnetic Recording 
ape. 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J. 


TEMPERATURE CONTROLS. See 
Switches; Thermostats 


TERMINAL BLOCKS. See Strips. 

TERMINALS. See Lugs and Terminals. 

TESTING EQUIPMENT, PHYSICAL 

W. C. Dillon & Co., 5401L W. Harrison, 
Chicago 44, Ill. 


TESTING INSTRUMENTS. See Instru- 
ments. 


THERMAL SWITCHES. See Switches. 








THERMOCOUPLES 


Bristol Co., The, Waterbury 91, Conn, 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Hoskins Mfg. Co., Detroit 8, Mich. 

Lewis Engineering Co., Naugatuck, Conn. 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 

Rockbestos Products Corp., 851 Nicoll, 
New Haven 4, Conn. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


THERMOMETERS 


Bristol Co., The, Waterbury 91, Conn. 

Dillon, W. E., & Co., 5410 W. Harrison, 
Chicago 44, Ill. 

Edison, Inc., Thos. A., Instrument Ditv., 
287 Lakeside Ave., W. Orange, N. J. 

Electric Auto-Lite Co., Toledo 1, 0. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, J. 
“*Max-Min.”’ 


THERMOPLASTIC WIRE. See Wire ane 
Cable, Insulated. 


THERMOSTATIC BIMETALS 
See 6 Co., Inc., 113 Astor, Newark 5, 


a Co., C. 8., 233 Spring, New York 


Chace eo, W. M., 1608 Beard Ave., 
Detroit Mich. 

General Plate Div., Metals and Controls 
Corp., 401 Forest, Attleboro, Mass. 
**Truflex.’’ 

Makepeace, D. E., Co., Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. “*Wilco.’’ 


THERMOSTATS 


Barber-Colman Co., Rockford, Il. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Curtis Development & Mfg. Co., 19 N. 
Crawford, Chicago 24, Ill. 

Edison, Inc., Thos. A., Instrument Div., 
288 Lakeside Ave., W. Orange, N. J. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Hart Mfg. Co., 211 lsartholomew Ave., 
Hartford 1, Conn. = _” 

Master Electric Co., Dayton 1, O. 

Mechanical Industries Prod. Co., 217 Ash, 
Akron 3, O. 

Mercoid Corp., 4218 Belmont Ave., Chi- 
cago 41, Ill. ‘‘Sensatherm.’’ 

Minneapolis- Honeywell Regulator Cae,, 
2685 Fourth Ave., 8., Minneapolis 8, 


Minn. 

Robertshaw-Fulton Controls Co., Young- 
wood, Pa. 

Spencer Thermostat Div. Metals & Controls 
Corp., 102 Forest, Attleboro, Mass. 
“*Klixon.’’ 

Stevens Mfg. Co., Richland Trust Bldg., 
Mansfield, O. 

Westinghouse Electric Corp., P. 0. Ba 
868, Pittsburgh 380, Pa. 


TIMERS, MOTOR 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

~—— Signal Corp., 202—20th, Moline, 


General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
“*Synchron.”” 

Haydon Co.. A. W., Waterbury 32, Conn. 

Industrial Timer Corp., 113 Edison PL, 
Newark 5. N. J. 

Mercoid Corp., 4213 Belmont Ave., Chi- 
cago 41, Ill. 

Potter & Brumfield Sales Co., 549 W. 
Washington Blvd., Chicago 6, II. 

Sangamo Electric Co., Springfield, Ill. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Struthers-Dunn, Inc., 156 N. 18th, Phils- 
delphia 7, Pa. 

Telechron, Inc., 30 Union St., Ashland, 
Mass. 

Ward’ Leonard Elec. Co., 34 South, Mt. 
Vernon, N. Y. 

Westinghouse Electric Sate. P. O. Bos 
868, Pittsburgh 30, 

Zenith Electrie Co., isa. Ww. Walton, Chi- 
cago, Tl. 


TIME SWITCHES. See Switches. 


TOOLS, PGRTABLE 

Keller Tool Co., Grand Haven, Mich. 
(Pneumatic. ) 

Loyd Scruggs Co., 1022 N. Sixth, St. 
Louis 1, Mo. 

Stanley Elec. Tools, 502 Myrtle, New Bri- 
tain, Conn, 


TRACING CLOTH and PAPER 


Arkwright Finishing Co., Providence, R. 1. 

Holliston Mills, Inc., Norwood, Mass. 

Keuffel & Esser Co., Hoboken, N. J. 
‘‘Albanene,”’ ‘‘Phoenix.’’ 


TRANSFER SWITCHES. See Switches. 

TRANSFORMERS FLUORESCENT 
BALLAST. See Fluorescent Lamp 
Auxiliaries. 


TRANSFORMERS, INSTRUMENT 
CURRENT 


Acme e ‘lectric Corp., 352 Water, Cuba, 
N. 
Allis-Chalmers Mfg. Co., 937A 8. 70, 


Milwaukee 1, Wis. 
Chicago Transformer Div., Essex Wire 


3501 Addison, Chicago 18, Ill. 


ELECTRICAL MANUFACTURING 
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230 Park Avenue. New York.N.Y 5 E. Wacker Drive. Chicago. | 








Sn Small Lots 


DAYTON RoGERS 


Minneapolis (7), Minn. 
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4 POLE — 4s — Mino H. P. 
Built with the greatest 
precision and designed 
to give years of quiet, 
efficient service. 
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Refinished Relay Covers and 
other Control Parts Formerly 
Air Dried in 8 Hours—Now 
a Better Wrinkle Finish is 
Baked in ONE Hour with the 








Despatch R-S FINISH BAKING OVEN 


a orig -Honeywell Regulator Co. uses the above 
Despatch R S —_ for refinishing of controls sent in for 
repair. The black wrinkle enamel on the relay cover shown 
is baked to an extremely hard, durable finish in 1 hour at 
300° F. saving 7 hours of former air drying time! Other 
parts are baked % hour at 350° F., This fast baking of 
finishes speeds up the entire repair program, improves 
service to customers. 

tch R S Ovens are well insulated, very economi- 
cal, 100% controlled for uniform heat up to 500° F., with 
temperature variation seldom more than 3° + F. Built ina 
range of sizes for a great variety of applications. Tell us 
your needs— 


Write for Bulletin on R S Ovens. 
Manufacturers of ovens for: 


Paint Finishing, Dehydrating, 
Curing, All industrial and 


ane sehte Laboratory Applications 
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369 DESPATCH BLDG., MINNEAPOLIS 14, MINNESOTA 


wt HONEYWELL | 
MERCURY SWITCHES 





























Plus... 


@ EASE OF ACTUATION... 
balanced, and light in 
weight, Con-tac-tors oper- 
ate with little energy. 

@ POSITIVE CONTACT... 
Honeywell switches are 
sealed against dust, gases, 
corrosion. No danger of 
arcing or fouled points. 

@ VARIETY OF TYPES... 
means wide range of ap- 
plications, increased design 
opportunities. 


Write today for Honeywell’s Mercury Switch Catalog 


MINNEAPOLIS - HONEYWELL REGULATOR CO. 


2950 FOURTH AVENUE SOUTH . MINNEAPOLIS 8, MINNESOTA 
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Before sealing, all inner parts of 
Honeywell Mercury Switches are 
cleansed of external gases and 
corrosive atmospheres. This care 
in manufacture plus superior con- 
tact points and the purest mercury 
known, is why Honeywell Mer- 
cury Switches are unusually long- i 
lived. And remember, there are 

no moving mechanical parts to 

fail in Honeywell Switches. 














RCA WO-27A D.C. OSCILLOSCOPE 
















































































































































































































































































Speciécally designed for the accurate analysis of extremely 
low-frequency phenomena in mechanical, hydraulic, pneu- 
matic, electrical, and electronic systems, the RCA WO-27A 
D.C. Oscilloscope has a wide range of applications in the 
laboratory and industrial plant. 





























It features triggered sweep and blanking circuits that 
permit the observation and photographic recording of 
one-time, high-speed transients. This oscilloscope also 
shows a.c. and d.c. simultaneously, providing more infor- 
mation than can be obtained from a simple stroboscope. 
The 5-inch C-R tube can be readily interchanged from the 
front with a tube of other persistence characteristics. 






































Ask your local RCA Test and Measuring Equipment 
Distributor for further details, or write RCA, Commercial 
Engineering, Section 41CY, Harrison, N. J. 

















SPECIFICATIONS 














Range: 








+ O cycles to 100 ke. 








Timing Axis Oscillator................ leyele to 30 ke. 
Blanking Amplifier............... 


Deftection Sensitivity (Volts per inch) 
Vertical Amplifier..... 











--.-30 cycles to 100 ke. 








C. or Peak-to-Peck RMS Sine Wave 
0.084 0.030 
Horiz. Amplifier....... 0.105 0.037 
Sere Gieen aed 
Wailers, veccssessecce 19 
Horizontal........... 


os 24 
Remar BE 6 oc ccccccsscews -...- 105/125 volts, 50/60 cycles 
Power Consumption watts 
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of AMERICA 


TEST AND MEASURING EQUIPMENT 
HARRISON. HN. J. 


























Frequency range—zero cycles to 100 kc. 





Available from your RCA Test and Measuring Equipment Distributor 


RADIO CORPORATION 


— Electric Co., 


Federal Telephone and Radio Corp., Dept. 
100 Kingsland Rd, Clifton, 





ae ing 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York 20, Y. 

General Electric Co.,” Section E668- 67, 








Electric Corp., 214 
Ave., Newark 4, N. J. 
Standard Transformer Co., Warren, O. 
Westinghouse Electric Corp., P. O. Boz 

868, Pittsburgh 30, Pa. 
Weston Electrical Instrument -» 582 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 





Electric Corp., 352 Water, Cuba, 
Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

Chicago Transformer Div., Essex Wire 


Corp., 3501 Addison, Chicago 18, Ill. 
Comar Electric Co., 3148 N. Washtenaw 
Ave., Chicago 18, Ill. 
Dano Electric Co., 93 Main, Winsted, 


Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Dongan ag Mfg. Co., 2979 Franklin, 
Detroit 7, Mich. 

Electricoil Transformer Co., 417-21 Canal, 
New York 13, N. Y. 


Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York 20, N. Y. 

General Electric Co., Section Pa 67, 
Apparatus oe Schenectady 5 Y. 

Gramer Co., 2734 N. Pulaski . Chi- 
cago 39, im “Grecail. 

Light Electric Corp., 214 Lackawanna 
Ave., Newark 4, N 


; . J 

Hevi Duty Elec. Co., Milwaukee, Wis. 

Jefferson Electric Co., Bellwood, Ill. 

Kenyon Transformer Co., Inc., 840 Barry, 
New York 59, N. Y. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave . Trenton 8, N. J. “‘N-W-L.”’ 

Radio Corporation of America, Commer- 
cial Engineering, Section 41 AR, Har- 
rison, N. J. 

Standard Transformer Co., Warren, O. 

Vickers Electric Div., 3 Vickers, Inc., 1815 
Locust, St. Louis 8, 

Wagner Electric org 6454 Plymouth 
Ave., St. Louis 14, 

West Coast Elec. Mfg. Co., 10006 8. 
Main, Los Angeles 8, Cal. 

Westinghouse Electric Corp., P. 0. Boz 
868. Pittsburgh 30, Pa. 

Wheeler Insulated Wire Co., 
Aurora, Waterbury 91, Conn, 


TRANSFORMERS, RADIO CIRCUIT 
Aegon Corp., 352 Water, Cuba, 
Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 19, Ill. 
— Electric Co., 93 Main, Winsted, 
n. 
Davis & Co., Dean W., 1006 First, Kent- 
and, : 
Transformer Co., 417 Canal, 
York 13, N. Y. 


eres 
Federal Telephone and Radio Corp., Dep’ 
a 100 Kingsland Rd., cuitten, 


ae 
Ferranti Electric, ap ee Plaza, 


New York 20, N 
Gramer Co., 2734 N. Pulaski Road, Chi- 
. te 


cago 39, Ill. 

Hevi Duty Elec. Milwaukee, Wis. 

Light Electric y oh, 214 Lackawanna 
Ave., Newark 4, N. J. 


Nothelfer Winding Laboratories, 11 JR. 


1202 E. 





marle Ave., Trenton 8, N. J. ‘““N-W-L” 
Peerless Electrical Prod Div., Altec-Lan- 
sing Corp., 6920 McKinley Ave., Los 


Angeles 1, Cal. 
Radio Corporation of America, Commercial 
Engineering Section 41BR, Harrison, 


Standard Transformer Corp., 3570 Fiston 
Ave., Chicago 18, TI. 

Wheeler Insulated Wire Co., 1202 E. 
Aurora, Waterbury 91, Conn. 


TRANSFORMERS, VARIABLE 
VOLTAGE 


‘an pos Corp., 352 Water, Cuba, 

Hevi Duty Elec. Co., Milwaukee, Wis. 

Sorensen & Co., 375 Fairfield Ave., Stam- 
ford, Conn. 

Standard Transformer Corp., 3570 Elston 
Ave.. Chicago 18. TI. 

Superior Electric Co., 8029 Meadow 8t., 
Bristol, Conn. 


TUBES, CATHODE RAY 


General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Radio Corporation of America, Commercial 
es Section, 41BR, Harrison, 


TUBES, ELECTRON (industrial) 


Federal Telephone and Radio Corp., Dept. 
pti. 100 Kingsland Ra. Clifton, 


General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, : 

Radio Corporation of America, Commer- 
cial Engineering Section, 41 BR, Har- 
rison, N. J. 

Raytheon Mfg. Co., Waltham 54, Mass. 

Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 30, Pa. 


TUBES, 
Class, T 


METALLIZED GLASS. See 
ieal. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBING, ALUMINUM. See Aluminum. 


93 Main, Winsted, 


Lackawanna 





: Clee sue Co., 


Tesine, BRASS, BRONZE and COP- 
See Brass, Bronze and Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, ya METAL. Bee 
Laminated Metals. 





TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 
American Brass Co., Waterbury 88, Conn. 


** Anaconda. 
General Plate Div., Metals and Controls 


Corp., 401 Forest, Attleboro, Mass. 
International Nickel Co., Ine,, | 67 Wall, 
New York 5, N. Y. ‘‘Inco,’’ ‘‘Inconel,”’ 


**Monel.”’ 
Revere Copper & Brass, Inc., 230 Park. 
New York 17, N. Y¥. 


TUBING, PAPER 


Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, 
Precision Paper Tube Co., 2035 W. 

Charleston, Chicago 47, Ill. 


TUBING, SILVER. 
Alloys. 


See Silver and Bilver 


TUBING, STEEL. See Steel, 
cial Grades and Forms. 


Commer 


BRAIDED 


TUBING and SLEEVING, 
FA Glass-Fibre, 


BRIC. Textile or 
treated with lacquer, varnish or syn- 
thetic resin. 

Bentley, Harris Mfg. Co., Dept. M-31. 
Conshohocken, Pa. 
Brand & Co., ‘William 276 Fourth Ave.. 
New York 10, N. ¥. “Turbo.” 
General Electric Co., Plastics Div., Chem!- 
cal Dept. (BC- 11), 1 Plastics Ave., 
Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W 
ae Blvd., Chicago 6, 
Irvington Varnish & ae > Irv 
ington 11, J. “‘Irv-0-V 
Mitchell-Rand ‘Fasutation Co. 
Murray, New York 7, **Hygrade." 
National Varnished ee Corp. 
Woodbridge, N. J 


Randolph Ave., 

**Natvar.’’ 

Owens-Corning Fiberglas Corp, Dept 
866, Toledo 1, O. “Fiberglas. 

Varfiex Corp., 309 Jay, Sua. N. Y 


**Mirac.”’ ‘*‘Varglas.” 
Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. “‘Tuffernell. 








Tyee and SLEEVING, Extruded 


i 

Brand & Co., William, Bo Fourth Ave 
New York 10, N. Y. ‘urbo.’’ 

General Electric Co., Piastics Div., Chem) 
cal Dept. (BC- 11), 1 Plastics Ave.. 
Pittsfield, Mass. 

Husite Div., The Huse Law Mica Co. 
171 Camden 8t., Boston 18, Mass. 
Insulation Manufacturers ae. 565 W 
Washington Blvd., Chicago 6, TD 
Ereengien | a? & »_ In 
=r. _ N. J. ‘‘Fibron,”’ “‘Irv-o-lite,’ 
Mitchell- Rand Insulation Co., 51 Murray 

New York N. 


7, . 

National Varnished Products Corp., 3201 
Randolph Ave., Woodbridge, N. 3 
“Natvar.”” 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. 

New Jersey Wood Finishing Co., 


Elec- 
trical Insulation Dept., Woodbridge 
N. J. 

Phalo Plastics Corp., 25 Foster, Worces 
ter 9, Mass. 3 

Varfiex Corp., 309 Jay, Kome, N. Y 
“*Syntholvar.”’ 

TUNGSTEN 


(See also Contacts) 
et ee Corp., North Chi 
0, 
Mallory, & Co., Inc., P. B., Indianapelis 
6, In 


UNDERCUTTERS, Bee Mics 


Undercutters. 


MICA. 


VACUUM TUBES. See Tubes, Cathode 
Ray, Tubes, Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 


Automatic Switch Co., 391 Lakeside Ave. 
Orange, N. 

Barber-Colman Co., Rockford, Ill. 

Brown Instrument ‘Ca., 4466 Wayne Ave.. 
Philadelphia 44, Pa. 

425 Market, Palmyrs. 


ones Engineering Co., 1160 Dublie 
Rd., Columbus 16, 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 

General Electric Co., Section E668-67, 
Apparatus Dept., 5, N. Y. 

Magnatrol Valve Corp., 67 Fifth Ave. 
Hawthorne, N. J. 

Mercoid Corp., 4218 Belmont Ave., Chi- 
cago 41, Ill. 

Minneapolis- Honeywell lator 

nneapolis 


— Fourth Ave., 8&., 
Skinner Electric Valve Division, Skinner 


Chuck Co., 130 Belden Ave., Norwalk. 
Waterman Engineering Co., 721 Custer 

Ave., Evanston, Ill. 
P. 0. Be 


Westinghouse Electric Corp., 
868, Pitteburgh 30, Pa. 


ELECTRICAL MANUFACTURING 


























Vibration 


SPECIALISTS 


Standard Locknuts, Lock- 
washers and Adapters are 
vibration-proof devices for 
holding ball or roller bear- 
ings in place. Hard wear and 
tear cannot shake them loose, 
they are easily removed, and can be used 
again and again. Locknuts can be locked in a 
permanent and correct position by multi-prong 
Lockwashers. 

Locknuts in sizes N-OO through AN-40... 
Lockwashers (multi-prong type) in sizes W-00 
through W-40. Write for Bulletin 27. 

Adapter sizes 7-9-11-13, for shaft sizes 
i S16" - 1 7/16" - 1 15/16" - 2 3/16". 





AAP ECE CO 
LOCKNUT & LOCKWASHER, INC. 


311 N. CAPITOL AVE., INDIANAPOLIS 4, INDIANA 





SSeS 





of every description 
—for every purpose 


e Dependable Delivery 
Promises 


e@ Performance 
e Accuracy 





No broken promises. . . . No costly shut down for you. 
- « » You can deliver your product in time. . . . We offer 
immediate delivery—REMEMBER THIS . .. Your product 
is no better than the spring you put into it. 


WRITE, WIRE OR PHONE 


ACE SPRING MFG. COMPANY, Inc. 


77 WEST HOUSTON STREET, NEW YORK 12, N. Y, 




















PRECISION 
BOBBINS 


Better insulation. Better heat dissipation. Less 
moisture absorption. Lightest weight. Space sav- 

wemenecnn ing. Let us make up 
caer samples for you without 
, obligation. Write. 


_ Also dielectric paper tubes. 
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Don't Strain Your Eyes: 


UMINATED MAGNIFICATION 


USE ILL 
: e for faster production 


e better quality 


Surty Manufacturing Company is 
working hand in hand with industry 
producing the finest magnifiers for 
every trade . . . for every use. Surty 
magnifiers are illuminated to double 
the value of magnification. 

By enlarging the object and illumi- 
nating it, you'll find your work twice 
as casy, you'll pruduce twice as fast 
and you'll be mure accurate. 

There is a Surty Magnifier that is 
just what you need for your work. 
A complete selection of sizes, types, 
and lens specifications is available. 


Surty 12” Circuline... 

Table model with fivorescent 
lighting . . . places an even 
shadowless light . . . for 8” or 
4,” lenses. 











1. 
i-Flash Mode 
Surty Hand to corty 


mits you b Y 
vesanification with Y¥ 


uses. 


tight plus 
fer V0! 





Send us your magnification 
problem so we can help you select the best magnifier 
for the job. No obligation. Surty magnifiers carry a 
money-back guarantee! 


THE SURTY MFG. CO., INC. 
een oc 


4136 W. KINZIE ST. CHICAGO 24, ILL. 


If it’s a job for 
a sleeve bearing 


a Randall 
does it better 


Specify smoother running, 
longer lasting 

Randall bearings . . . 
graphited phosphor bronze 
in stock sizes or produced 
to your specifications. 


Cutaway shows stock Ran- 
dall bushing with lubri- 
cating graphite plugs 


Or specify self-aligning, bronze bushings or sin- 
self-lubricating Randall tered bronze bushings 
Pillow Blocks ... with in wool-felt-packed oil 
graphited, sand cast _ reservoir housings. 


Write for new Pillow Block 
Catalog 49, with complete 
data on Randall’s new low 
cost models, revised specifica- 
tions, exclusive features .. . 


or ask for Bearing Catalog 
GB-43. 


Randall Graphite Bearings, Inc. 
609 W. Lake St., Dept. 315, Chicago 6, Ill. 
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Electrical instrument control sane! 
has durable, black wrinkle finish. 














... and usually lower in cost than you’d think for special- 
design, sheet metal fabrications. How? Only by expert 
planning and production with the finest, most complete 
facilities — engineering, craftsmanship, mechanized equip- 
ment. Get proof! Let R & T quote 
on your next sheet metal fabricating 
























































. MANUFACTURERS 
Speciol Steel Equipment 
Meto!l Coses—Cobinets 
CONTRACTORS 


THE 
RIESTER & THESMACHER 
















COMPANY 








1326 W. 25TH ST. CHerry O154 


CLEVELAND, OHIO 
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VARNISHED FABRICS. See Fabrics. 
Insulating. 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 15, 30 E. 42nd, 
New York 17, N. Y. 

Comm ©. Borthig Co., Ine., State High- 
way 3. 


East Rutherford, N. J. 


ee _180 Madison Ave., New 
or 

Dolph Co., John C.,. 1058 Broad, Newark 
8, N. J. “Chinalak,” “Electric Lae- 
quer,’’ “Synthite.’’ 

Dow Cornin Corp., Midland, Mich. 


< 

“*Silicone,”’ “Silastic.” 
du Pont de Nemours & Co., Ine., E. L., 

Finishes Dept., Wilmington, Del. 
ome Plasties & Chemicals, Inc., 132 
Walck Read, North Tonawanda, N. Y. 
General Electric Co., Section RIMA 678, 
Resin and Insulation Materials Div 
Chemical Dept., Schenectady 5, N. Y. 


George Co., P. D., St. Leuis, Me. 
**Pedigree.’’ 
Insulation Manufacturers Corp., 565 W 


Washington Bivd., Chieago 6, Ill. 
Irvington Varnish and Insulator Co., Irv- 
ington 11, N. J. 
Mica, Insulator Co., Schenectady 1, N. Y. 
ca 





Mitchell-Rand Insulation Co., 51 
Murray, New York 7, N. Y. 

Monsanto Chemical Co., Plastics Div., 
Dept. EMP-13, Springfield 2, Mass. 
National Varnjshed Prods., 207 Kandolph 
Ave., Woodbridge, N. J. ‘‘Natvar 400.’’ 


Inc., 


Schenectady Varnish Co., Inc., 100 Con 
gress, Schenectady, N. Y. 

Westinghouse Elec. Corp., Dept. 22, P. O 
Box 868, Pittsburgh 30, Pa 

VARNISHES, FINISHING. See Lacquer 


Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 


V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 
American Television & Radio Co., 8t. 


Paul 1, Minn. “A 
Kurman Electric Co., 35-18 75th, Long 


Island City 1, N. ¥ 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

VOLTAGE REGULATORS. See Regu- 
lators, Voltage. Transformers. Vari- 
able Voltage. 

VOLTMETERS. See Instruments. 

VOLUME CONTROLS, RADIO. Bee 


Enamels and Varnishes. 


VULCANIZERS, CABLE 


Mines Equipment Co., 4223 Clayton Ave., 
St. Levis 10, Mo. 


WASHER, BEARINGS. 
and Bushings. 


WASHERS, INSULATING 
See Specific Material. 


WASHERS, METAL. See Fasteners. 


WAXES AND COMPOUNDS 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 30, 30 E, 42nd, 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, Ill. 

Dow Corning Corp., Midland, Mich. 
“*Silastic.’’ 

General Electric Co., Section RIMA-678, 
Resin and Insulation Materials Div. 
Chemical Dept., Schenectady 5, N. Y. 

Mica Insulator Co., Sthenectady 1, N. Y. 

Mitchell-Rand Insulation Co. Inc., 51 


See Bearings 


Murray. New York 
ee Inc., 130—26th, Brooklyn 
33, N. Y. 


WEDGES AND PEGS, ARMATURE 


Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, lll. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National epeniers Fibre Co., Wilming- 
ton 99, Del 

Taylor Fibre Co., Norristown, Ps. 


WELDING EQUIPMENT 


Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis “‘Ampac,’’ “‘Weld- 
O-tron.’’ 

DoALL Company, 254 N. Laurel Ave., 
Des Plaines, Ill. 

Federal Machine & Welder Co., Dept. 
229 Clermont & Overland Aves., Warren, 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
(ARC) 

Westinghouse Electric Corp.. P. O. Bor 
2025, Buffalo 5, N. Y. (Flexarc.) 

WHEELS, FAN AND BLOWER 

Janette Mfg. Co., 556 W. Monroe, Chi- 


cago 6, 


WIRE AND CABLE, BARE 


American Brass Co., Waterbury 88, Conn. 
“‘ Anaconda.” 
ao Steel & Wire Co., Cleveland 13 





Anaconda Wire and Sapte Oupoane, %% 
Broadway, New York 4, N. 

Bridgeport Brass Co., ta taoepert 2, Conn, 

Bristol Brass Corp., Bristol, Conn. 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. ‘‘Corwico.”’ 
flame-cor.’’ 

Electric Auto-Lite Co., Port Huron, Mich, 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y, 

— Wire Co., Winsted Div., Winsted, 
onn. 

meee Sons Co., John A., Trenton 2, 


Rome ve Corp., Dept. E. M., Rome, 


WIRE AND CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabrice (C) 
Thermoplastic (T) 
Coaxial Cable (X) 

American Electrical Heater Co., Detroit 
2, Mich. (B) 

American Steel & Wire Co., Cleveland 
18, 0. erbestos,’’ ‘*Amerclad,” 
“Ampvrol,”” “USS” (ABCT) 

Anaconda Wire & . Company, 25 


Broadway, New York 4 
ABCTX 


( ) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. (ABTX) 

Boston Insulated Wire & Cable Co., Dor- 
chester 25, Mass. (BTX) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ““‘Turbotherm’’ (T) 








Cornish Wire Co., Ine., 15 Park Row, 
New York 7, N. Y. ‘‘Corwico’’ (BT) 
~~ Auto-Lite Co., Port Huron, Mich. 


AB) 
baer Wire Corp., Fort Wayne, 6, Ind. 


Federal Telephone and Radio Corp., 90¢ 
Passaic Ave., East Newark, N. J. 


‘Intelin’” (TX) 

General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge- 
port 2, Conn ‘‘Flamenol,”’ ‘*Formex,”” 
“Glyptal,’’ ‘‘Versatol."” (ABCX) 

om Engineering Co., Naugatuck, Conn. 
(A) 

National Electric Prod. Corp., 1313 
Chamber of Commerce Bldg., Pittsburgh 
19, Pa (A) 

Okonite Co., Passaic, N. J. 

Phalo Plastics Corp., 25 Foster, Worces- 


ter 8. Mass. (TX) 
Radix Wire Co., 2800 E. 55th, Cleveland, 
Corp., 
(A 


0. (A) 

Rockbestos Products 851 Nicoll, 
New Haven 4, Conn. 

re Sons Co., John A., Trenton 2, 

EM, Rome, 

Dept. W, 


Rome Cable Corp., Dept. 
N. Y. (BT) 

Royal Electric Co., Inc., 
tucket, R. I. 

Sprague Electric Co., North Adams, Mass. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 
**Ru-Laytex”’ (BT) 

Wheeler Insulated Wire Co., 
Aurora, Waterbury, Conn. 


Paw- 


1202 E. 


WIRE FORMS 


Accurate Spring Mfg. 
Chicago 24, Til. 


Co., 3817 W. Lake, 


Ace Spring Mfg. Co., 77 W. Houston, 
New York 12, N. Y. 
Barnes Co., Wallace (Div. Associated 


Spring Corp.), Bristol, Conn. 
Barnes-Gibson- Raymond, 6400 Muler Ave.. 
Detroit 11, Mich. 
Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 
Cuyahoga wig | Co., 10270 Berea Road. 
Cleveland 2, O. 
Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clyboure Ave., 
Chicago 11, Iil. 


Hubbard Spring Co., M. D., 575 Centra) 
Ave., Pontiac 12, Mich. 
Illinois Coil Spring Co., 2100 N. Major 


Ave., Chicago 39, Tl. 


Lewis Spring & Mfg. Co., 2646 W. North 


Ave., Chicago 47, Ill. 

Raymond Mfg. Co. (Div. Associated 
Spring), Corry, Pa. 

U. S. Steel Wire Spring Co., 7800 Finney 


Ave., Cleveland 5, O. 


WIRE, MAGNET 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y. 

Belden Mfg. Co., 4638 W. Van Buren. 


Chieago 44, Ill. 

Chase Brass & Copper Co., Ine., Water- 
bury 91, Conn. 

Electric Auto-Lite Co., Port Huron, Micb. 
“Formvar,”’ “‘“Vega Chromoride.”’ 


Essex Wire Corp., Fort Wayne 6, Ind. 
“*Extra-Test.”’ 

General Electric Co., Section E668-67, 
Agpereine Dept., Schenectady 5, N. 
““Formex.”” 


—— Wire Ce., Winsted Div., Winsted. 

‘onn 

Rockbestos Products Corp., 851 Nicoll, 
New Haven 4, Conn. 

eee Sons Co., John A., Trenton 3, 
— Cable Corp., Dept, EM, Rome. 

wheeler Insulated Wire Co., 1202 E. 
Aurora, Waterbury, Conn. 


WIRE, MAGNETIC RECORDINGS 
See Magnetic Recording Tape and 
Wire. 


WIRE, NICKEL. See Nickel and Nick@ 
Alloys. 


ELECTRICAL MANUFACTURING 











WIRE, RESISTANCE WIRE, TUNGSTEN. See Tungsten. 
Boston, Insulated, Wire & Cable Co. wininG HARNESSES. See Haresse 
Driver Co., Wilbur B., 150 Riverside | *"4 Assemblies, Wire. 
Driver-Harrs Co. Harrison, 3°90 “ 
BE, MS Ait Att: WRENCHES, SOCKET, SOREW. | 
En. , Wire Div., Naugatuck, 2 ; 


YARNS, BRAIDING & SERVING. Bee | 
Fabrics, Insulating. | 


See 


WIRE, SILVER. See Silver and Silver zinc 
loys; Nickel Silver. Federated Metals Div. American Smelt- 
— 7 ing $ Retames Co., 120 Broadway. 
ew York 5, N. Y. 
WIRE STRIPPERS. See Strippers, New Jersey Zine Co., 160 Front, New 
ork 7, N. Y. “‘Horsehead.” 


Wire. 








@ Have you checked this month’s offer- 


ings of new technical literature? 
SEE PAGES 57-58 











Chief Engineer 
Exceptional Opportunity 


The man we want will be well paid. He is 
under 45, preferably a college graduate and 
must have a record of past accomplishment 
in inventive engineering involving small me- 
chanical and electrical units including ther- 
mostats. Send resume including a list of in- 
ventions and patent numbers. Replies strictly 
confidential. Our organization knows of this 
ad. 


Address Box M-132 — ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N. Y. 












Dano has made a rep- 
utation for handling 
even very difficult— 
or the simpliest coil 
- | problems with equal 













| efficiency. Send us your specifications for 
Ry RNLEY | quotation whether you require an untreated 
THE ORIGINAL coil or one that is vacuum pregnated with 
_ wax or varnish. 
SU Rae A FAVORITE 
Unyyae| FOR 45 YEARS 
® 


Cae 
MAKES SOLDER FLOW 


eotuedley Laliewade QUICK AND FAST 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


| NORTH EAST, PENNSYLVANIA 





@ Form Wound 


e@ Paper Section 





e Acetate Bobbin 


MADE TO YOUR e Acetate Section 
EXACT 
SPECIFICATIONS 


| also TRANSFORMERS 
MADE TO ORDER 








FOLDING. DOUBLE CUPPED WASHER LUGS 


A SIZE and TY¥PE for every need! 





@ Bakelite Bobbin 


e Cotton Interweave 





Is! THE DANO ELECTRIC 60. 


93 MAIN ST., WINSTED, CONN. 





CINCINNATI 2, OHIO 
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VITROTEX Magee 


J 
witH GLASS FIBER ~INSULATION 


THAT'S SOFT AS SILK /.STRONG AS STEEL 


tet i RE RET TERE DAREN SPSS OANA CLE AIOE PMO RIT 











TO WITHSTAND temperatures up to 130° C, 
Vitrotex magnet wire is insulated with 
alkali-free glass fibres. This inorganic tex- 


tile is soft and luxurious—with a tensile 





strength comparable to that of steel. The 
servings are bonded with a high grade in- 
sulating varnish, to give Vitrotex a smooth 


abrasion and moisture resistant surface. 


The excellent heat conductivity of its glass 











fibre insulation, high dielectric strength, 
resistance to moisture, acids, oils and cor- 


rosive vapors make Vitrotex the material 





WHY VITROTEX SERVES BETTE! 






for windings of superior quality. For fur- 





) Withstands high temperatures 


ther information on the complete line of 








2. High dielectric strength and insulation Anaconda Magnet Wire, write to Anaconda 


resistance 






Wire and Cable Company, 25 Broadway, 
New York 4, N. Y. eur 









3 Non-hygroscopic; Unaffected by 


moisture 


4 High resistance to acids, oils and cor- 





rosive vapors 


LOOK TO Atacontla FOR ENGINEERED MAGNET WIRE AND COILS 
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